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INVESTIGATIO NOVA 

ORBITAE A MERCURIO 



CIRCA SOLEM DESCRIPTAE- 



V^uamqiiam ihd^ d stiperiore sifieculo medio astrollombrum plures in primis 
Lalande, OniAKi, TiviESNECKERj WuRM, Delambre , &c. &c. de orbitac 
Mercurii iheoria praeclare sunt promeriti: tamen nova hujusce rei tractalio> du- 
])lici dc causa, nuctisquae ad hanc indagationem facere possunt auxiliis , scientiae 
commodis inservire videbatur. Etenim in omnibus disquisitionibus prioribus 
ferc scmper iion nisi observati Mercurii transitus ad orbitam definiendam fuerant 
adhibiti, perturbationum aequationibu3 , qiias pOstea Okiani et Laplag^ pe- 
nitus excusserant plerumque lieglectis. Atqui licet non possit dubit^ri, loca 
Mercurii heliocentrica , e transitibus derivanda , praecipuum cujuslibet theo- 
riaeMercurii fundamentum esse debere: tamenbonarum observationum geocen* 
tricarum usus huic rei eo accommodatior est, quum omnes illi transitus in 
duobus tantum orbitae punctis locumhabcant, atque propterca minore cum per- 
spicuitate et sccuritate totam ellipsin detcrmmare possint. Quod si hanc ob 
causam elementorum Mercurii quae adcssent , emendatio cum aUqua similitu- 
dine veri cxspcctari possets nova theoriae Mercurii tractatio, quae perturbatio- 
numthcoriam, ab ill. Laplace propositam, adhiberet, aliam promittebat uti- 
litatem theoreticdm, quae nos in priiiiis ad hoc negotium suscipicnduni invita- 
vit. Namque satis constat inter astrohomos, quam incerta ctiam nunc sint prac- 
cepta, quibus in definiendis planctarum satelJilibus carcntium, niassis utiniur; 
oiiHssa conclusionum analogicarum futilitatc, aliam ac mcliorcm in hac re iuo- 
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thoduin., quam conlparationent pertitrbationiim observatarum ^ cum iisp quat 
theoria exhibet, non adhibeo^am esse, nullus est qui dubitet. Quamvis jam 
hoc modo Veneris Martisque massa fuerit definita : tamen optnbilc est, iias 
determinaliones confirmari^ quum in hujusmodi quaestionibus ea requiritur ob- 
servationum diligentia et cura, quae in singulis imaginaria foret, atque magno 
tantum earum numero congesto efiici possit. Fraecipue autcm in toto astrono- 
miae systemate accurata massae Vencrisy cognitio maximi momenti est quum ex 
hac in primis pendeat saecularis obliquitatis deminutio. In Mechanica coeL 
Laplace illamponit = 38s'is7 > ex Solis autemobservationibusclar.DEi*AiviBRB 
pro hac quantitate invenit correctionis coefHcientem = 1,0743 , dum contra 
obliquitatis deminutioy per proximos L. annos observata, factorem unitate mi-» 
noreni postulare videbatur. Nuperrime tamen ill. Laplace monuit, lianc 
pauUo minorem saecularem obliquitatis deminutionem , ex observationibus sae«^ 
culi praeteriti emergentemy a periodica quadam, sed adhuc incognita aequatione 
proiicisci posse. 

Jam vero Mercurii tlieoria plUra offert adjumentay novas hujus rei deter-» 
minationes exquirendi quum Veneris massa praecipue, adeoque propemodum 
sola', Mercurii motum, alioquin tantum non mere ellipticum , perturbet* Quo 
circa disquisitionis meae consilium statim ab initio haec duo maxime amplecte^ 
batun 

1. Detenninationein massae P^enerls e periodicis atque saecularibus elefneri'^ 
torum Mercurii variiitionihus f per observationes datis. 

2. JDeteiininationem orbitae Mercurii heliocentricae , in qua differentia Uh 
corum et observatorum et ex elementis deductorum , minima est. 

Jam qtiatenus isti cotlsilio satisfaceremihi contigeriti astronomi ex iis, qitae 
hic oblaturus »um , judicare poterimt. 

Elementa, de quorum correctione indaganda hic agitur, haec erant; 

Epocha long. med* $ 1750 «lib merid. Seeberg. 8^ 13* $' i^^o sec. Triesnecker 

Apbelium * . . . 1750 8 13 33 29, o — 

Exceniricitas • . . 1800 « • 4 . . . . 0,2056528 — 

Motus medius annuus $ i^ 23* 43' j/^ — 

Nodos 1750 . • • 4 • • • I 15 20 43, o >ec. Lalande 

Inclinatio 1800 * • • ^ • 7"* o' o' — 

Variatio annua aphelii «1« ^^/74 sec. Laplace 

- * Nodi -H 42, 54 — 

- - Excentricitatjs -4- 0/00684 — 

- Inclinatjonis .«...•«• -h o, 1722 -^ 
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Novae disquisitioxiis £inis indagendae rei viam indicabat. l^rimo ontnes 
Mercurii transitus, inde ab anno 1631 observati, denuq reducti et discussi, 
atque duplici consilio a me accommodati sunt , *postquam praeliminaris obser- 
vatorum Mercurii locorum heliocentricorum comparatio cum elementis mo- 
do commemoratis ostenderat^ omnes, quae fieri possent, emendationes exi« 
guo minutarum secundarum numero includi debere. Quo quidem modo non"» 
nuUa, quae in disquisitionibus postea institutis supposueramus , confirmata 
sunt atque stabilita. Frima, in qua hi transitus adhibebantur , investigatio eo 
spectabat, ut nodus et annua ejus variatio detcrminaretur; xinde prima corre* 
ctionis assumtae Veneris massae aequatio consecuta est. Ad quod negotium ii 
tantum adhiberi poterant transitus, in qulbus observationis modus accuratam 
latitudinis geocentricae determinationem concedebat. 

Dein quod omnes Mercurii transitus in eodem nodo, proxime in iisdem 
orbitae punctis, locum haberent ac necessaiio habere debeant, fieripotuit, ut 
ex hisy sine absoluta epochae, aphelii et excentricitatis cognitione, «ccurata de- 
terminatio motus medii annuaeque variationis aphelii constitueretur , quum illa 
transituum Mercurii proprietas efficiati ut duarum longitudinum heliocentrica- 
rum differentia maxima ex parte» non nisi functio horum amborum elemen* 
torum sit. Aphelii motus liinc deductus, et cum illo quem theoria docet com* 
paratusy alteram suppeditabat aequationem ad determinandam Veneris massam. 
Elementa elliptica ipsa, iiiotus mediuSf aphelium, epoclia, excentricitas et cov' 
rc€tio7iis factor -pro assumta Veneris massa, partim ex locis heliocentricis , per 
transitus datis , partim ex centum geoeentricis Mercurii longitudinibus peteban* 
tur. Aequationes conditionis inde deductae, et per methodum minimorum qua- 
dratorum tractatae, incognitarum valores praebuerunt, undd et tertia ad massae 
Veneris determinationem aequatio inserviens innotuit. 

Cum elementis his emendatis atque iis, quae inlimine pro inclinatione et 
nodo assumsimus» pro epochis geocentricarum observationum latitudines helio* 
centricae computabantur, observatae geocentricae cum radio elementorum ad 
heliocentricas reducebantur ei ex ambartmi differentia aequationes conditionis 
ad accuratam inclinationis et nodi indagationem exquirebantur. Vana autem; 
fuit spes quam initio conceperam , ex determinatione inclinationis orbitae 
Mercuriiy pro epocha remotiori, quartam assequi aequationem ad stabiliendam 
Veneris massam idoneam, cum omnino observationes inveniri nonpossent, huic 
consilio inserviturae. 

Ab initio decreveram, ad determinandas saeculares elementorum Mercurii 
variationes, illas Mercurii observationes adhibere , quae extant in ftOLzmAzi 

b 



Almagesto. V erum enim vero valores inde deductae nimis inter se discrepabant, 
quam ut iis cum fiducia quadam niti liceret. Cujus discussionis eventum for« 
tasse alio loco exponemus. 

Praemissisy quae generaliter de negotio suscepto dicenda erant, restat ut 
de singulis disquisitionis partibus fusius edisseram. Ac totum quidem quatuor 
sectionibus absoivitur , quarum unaquaeque partem successivae determinationis 
verisimillimorum Mercurii elementorum continet. 

1. Determinatto inclinationis , nodi, et hujus annuae variationis tx obser* 
vatis Mercurii transitihus. 

Quilibet observatus Mercurii transitus heliocentricum praebet Mercurii lo«» 

cum, qui panun distat a sectione orbitae planetae cum ecliptica. - Distantia pla-» * 

netae a nodo mutua utriusque orbitae inclinatione et heliocentrica planetae la* 

titudine definitur. £lx qua distantia data statim sequitur nodi longitudo. Sit^ 

heliocentrica Mercurii longitudo = X , K supposita nodi longitudo , dK hujus 

correctio , D distantia planetae in ecliptica a nodo : quilibet Mercurii transitus 

dat aequationem 

d — D— K— d2f=±oj 

adeoquenunc id modo agendum eA, ut definiatur , quatenusincertitudoelemento« 
torum, ad computationem ipsius D necessariorum , hujusvalorem mutare queat. 

Sit, /3f b latitudo heliocentrica et geocentrica Mercurii, i inclinatio orbi^ • 
tae, A, r distantiae curtatae ^ a et ^ , erit 



•^ tatie i 



taug 
4D = dfi ^-^ di tang D eotgii (Lj > 

tang p n — tang h 
in transitibus Adhibere potest aequatio 

tang p — i—JL tang b 

inde 

dp - _ rfr *^g ^""" ^ H- dh C'-rUof± ,j -. 

"^ r^ r cos^ * ^ **^ 

Planetae ingressibus et egressibus observatis in disco solis , vel mensuratis Mercu-» 
rii distantiis a Solis marginibus , db seu correctio latitudinis geocentricae ex ele- 
mentis petitae directe ex ipsis observationibus elicitur , sic ut db tanquam in- 
cognita non sit spectanda« Cumvero coeSlciens ipsius db in (II) in trausitibus . 
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hodi ascebdehds > 2, etcoefliciens d/i in (I^ >8> itaut errorunius mhiutae 
secundaein geocentrica planetae latitudine distantiam a nodo 16 — *- i^"' viciosam 
reddere queat, apparet inde, ad disquisitionem, de qua jam sermo est, tales 
niodo transitus necessario adhibendos esse ex quorum observatione errorem lati-> 
tudinis tabularis accuratedeterminare licet. Quatenus autem D mutatur per dr, 
hac ratione potest intelligi. In transitibus valor maximus ipsius & = 16', pro 
quo fit d;3= Qooo^dr; dr in partibus radii expresso. Utvero sit d/i = i",esse 
deberet dr ac 0,000112 ; jam habebitur, (a = femiaxi majori, M:^ anom»med.) 

dr ZIZ fi '4' — j da ^ («« -4- cos JW) de 

— x,o2 da -H 0,40$ d» 
substitutis valoribus numericis ipsorum a et e, et sumto valore Mz^ 30^ 
quemadmodum in transitibus lociun habet. 

Motum annuiun medium y quemadmodum Triesnecxer eumdetermina- 
vity correctionem duarum minutarum secundarum non admittere , aliunde jam 
nobis compertum erat, et quum sit 

da ZZ — i — * drtt 
' nt 

patet da ad 0,0000001 ascendere nonposse; hinc fit 

dr ~ 0/405 d^. 

Jam ut sit ^ (de) = X", requiritUr 

de 

, ^ 0,00012 ^ ^ **- ^ • 

de ^ ZT 0,000296 — 61 

0,405 

quam correctionem iieutiquam locum habere posse, comparatio elementorum 
cum observationibus ante instituta mihi jam persuaserat. Restat igitur unica 
oWae inclinatio, cujus error et calculatam planetae distantiam a nodo erroneam 
reddere potest quapropter terminus 

^ di tang H cotg i 

in aequationes conditionis recipiendus eft. 

Sit longitudo nodi pro iopocha a. 1750 = K, illius annua variatio =nK 
(sec* ill. Laplace) T. Epocha transituSi dSi Correctio nodi t habebimus 

X— ir— (T— 1750) nK-^dsl—arc.fin. (^77) -H*' tangUcotg i = o; 
Correctionis factore pro assumta annua nodi variatione designato per i4- u, et 

evolvendo valorem arc. sin. f ^^qP A , sequitur 

\ta7ig. ij 

X — ir— (2*— 1750) nif (i-j-iu) — d£i ^ di tang. JD cotg. i 

— 8f'i4434P — o.*oooooooo2 18006 p^ ZZ 0; (A) 
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/3 seu latitudo heliocehtrica in niinutis secundis exprin^enda est« Signa ex« 
pressionis (A) valent pro nodo asclsndente et latitudine boreali. In australi 
mutantur illa trium terminorum posteriorum. Contrarium fit in nodo descen- 
dente. Quilibet Merciuii transitus talem parit aequationem , cuius ex complexu 
II f dSif et di determinanda sunt. 

Accurata selectarum observationum » in quolibet transitu factanmi , redu- 
ctio mihi, calculi elementa , qualia hodiema ofTert astronomia, adliibenti, pro 
omnibus Mercurii transitibus, inde ab a. 1631 observatis , lios dedit locos Mer* 
curii in conjunctionibus cum sole. 
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tJnicum transitum a^ 1651 , quia dubius erat, omisL 

Quiun in duodecim modo transitibus annorum 1677, 1697, 1723 1 1736^ 
I753f 1756, 1769, 1782, 1736, 1789^ i799t ^Soa Lititudo geocentrica satis 
accurate posset definiri : etiam hi tantum ad methodum supra explicatam ad- 
Jiiberi queunt. Ubicunque fieri poterat, tabularum foLirium error ex obser- 
vationibus definiebatur, quum longitudo Solis illam planetae per se deter- 
minet. 

Jam subsitutis pro duodecim transitibus, ante commemoratis , voloribus 
numericis idoneis , hoc conditionis aequationum systema obtinemus : 

H 3072,1 A* -♦- 0/178 di — o; 
H 2218,8 M — Ot 450 di ~ o; 
h 1112,2 M •«- o, 248 di ~ o\ 



1677 


-H 32,*o — dQ, 


1697 


-H 69, 2 — dSl 


1723 


-H 90, 8 — d^i 



') Ver« tb «•quinoctio medio. 



1736 


•4- 94. 


•9 - iffl H- 


559'»^ •♦• Ot^JP^ «f* = 0; 


1753 


-H 68, 


5 -^i^ - 


I42,9M 4- 0, 055 di ZZ,o; 


1756 


-»- 73» 


5 - ^i2 - 


291»! A* — 0, 028 di — 0; 


1769 


-»- 79» 


4 «^a _ 


843,5^ -H 0, 339 <i* n 0; 


1782 


-H 58, 


s — dsi — 


1399.9/X H- 0, 668 di — 0; 


1786 


-♦- 47» 


i-da- 


1546,3 /x — 0, 280 di ~ 0; 


1789 


H- 8r, 


2-da- 


i6g;,2fA — ot 310 di ~ 0; 


1799 


-♦- 4*. 


0- dsi — 


2096,4^* -♦- 0, 139 di — 0; 


l802 


-♦- 5U 


8 - ^i^ - 


2249,2 M -^- O9 042 di ZZ 0; 



exhinc per methodum minimorum quadratorum, 

•^ 779/5 -♦- i2,o ^ ii -♦- 3306,0 A* — 1,196 di zz o; 
— 184468 -H 3306,0 ^Sl -^ 33417740M — 49i»72 ^* = o; 
-♦-91/29 — 1,196 B^— 491, 72fx -4- 1,410 i« n o; 
j^ rr -H 64, 17; ft n — 0,0009851; di zr — io,*32. 

Substitutis hisce yaloribus in aequationibus conditionis sequens sistitur schema: 

Error Aequationi^ 



1677 

1697 
1723 

1736 

1753 
1756 
1769 
1782 
1786 

1789 
1799 

X802 



•iiid 
Correctio. 



32. 
69, 

90» 

94» 
68» 

73» 

79. 

58. 

47. 
81. 

42. 
5i» 
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2 
8 

9 
5 
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4 
5 

7 

2 

o 
8 



cum 
Correct. 



37 

7 

«3 

24 

3 

9 
12 

II 

12 

21 

21 

10 
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4 

o 

I 
8 

9 
6 

o 

o 

9 
6 
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Cum elementis incorrectis habebitur summa quadratorum errorum = 55854% 
cum correctis =: 4143". Ex yalore inyento ipsius /m primam nanciscimur 
aequationem pro massa Veneris. Secundum theoriamill. Laplacs (Mec. ceL 
Tom. III. p. 88) cst 

annua nodi variatio = 50/11 — 7/566 -*- ^^''o^^ fx 
ex mea determinatione = (50, 11 — 7, 566) (1 ^-^) 

exhinc 

I. -|- 0/0419 — . 4,054 fx = o. 
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II. Detenninatio inotus medii - annui Mercuriif ^et annuae variationis 
nphelii ex longitudinihus hcliocentricis , quas supra coimnemorati // 
Mercurii transitus praebuerunL 

Quuin, ut jam antea monuimus, omnes Mercuiii transltus in uno eodem- 
que nodo, semper proxime in iisdem prbitae punctisy locum habeant, ficri hinc 
potest, ut observatae longitudines heliocentricae ad medias reducantur, atque 
ex earum differcndis motus determinetur medius , ita ut nullum aliud elemen- 
tum, quam annua aphclii variatio, hanc reductionem gravi errore afficerequcat. 
Necesse sane est, ad hoc negotium rite perficiendum, ut jam adsint elemonta 
orbitae satis apprOximata, ut revera hic evenit. Quaelibet binae longitudines , 
hoc modo rcductae , atque inter se comparatae, d<ibunt aequationem conditio- 
nis , quae tantum correctionem motus medii et annuae aphelii variationis , tani- 
quam quantitates incognitas, continet, quanunque determinationem com-^ 
plexus harum aequationum offert. In quo perquirendo hanc rationem sequu* 
tus sum. 

Sint duae observatae longitudines heliocentricac , X, X' aphelia pro hisce 
epochis P, P-{" rdP, T, annoriun series inter X-et X', dP annua aphelii va- 
riatio, 72^mediusmotusannuusMercurii, y excentricitas , ii, ii', (p) (p') nodi 
et perturbationes , utrique epochae respondentes. Jam si et observationes et|ele- 
menta pariter omnis erroris essent expertia: . locum haberet hacc aequatio : 

X H- F [7(x-P)] H- Tnt ^fli (A-a)] — (^p) — X' - F' [y (x'— P)] 
H-/' [»CV-i20] H- 0") - o; (B) 

ubi per F^ f . . . functiones excetitricitatis , aphclii, inclinationis et nodi, seii 
ut aliis utar verbis, aequationes centri et reductiones ad orbitam sunt expressae. 
Quaelibet binarum longitudinum combinatio aequationem hujus formae dabit, 
cujus aberratio a zero ab erroribus adhibitorum reductionis elementorum pen- 
det. Quodsi primo eiTorum motus medii atque annuae aphelii variationis nulla 
Kibetur ratid, erit, designatis per di, dClf dy, dP, correclionibus inclina- 
tionis, nodi, excentricitatis et aphelii (de correctione epochde nulla habencta 
estratio, cum longitudo per observationem datasit) error exinde in reductio^ 
nem longitudinum heliocentricarum verarum in ecliptica , ad medias in orbita , 
exsurgens,^ (neglectis quibusdam temiinis minoribus, qui hic rite negligcndi 
erant) 

= o.^fiei fin^fm (k—Si) dsi -^ o," sffi ^ ^ofCk^ Sl) di ^ zdy fin Cx — P) 

^2dP y C0f(^k^P) 



xt 

tDesignanlus longitudines reductas per (X), (A.') , ertorem differcntiae 
(X) ~ (X') ob errores in Ji, i, y et P commissos = E, crit 

/o6i dSl Isinpi sin (X— J^) — sinfi' sin (x'— i^')] 

ho/ 5 di [i/;i^ coiCx—^) — ji/i /3' roj C>t'— ft')] (ft) 

h 1 Jy [JJW (X — P) — ilFi (X^ — P)] — 2Y<IP leOsCk-^P) — COi (X' — P'] 

Silentio praeterire nolumus, summae severitatis legem postulasse, ut hic, 
pariterque in antecedenti nodi determinatione , investigaretur, quatenus pertur- 
bationes vel earum differentiae per corrcctionem massae Veneris errore possent 
affici. Dum vero ad calculum harum perturbationimi periodicarum adhibetur 
illa Veneris maffa, quam ill. Delambre ex Solis observationibus definivit, et 
quae varias ob causas correctionem o,i vix permittit , facili negotio perspicitur, 
maximum eiTorem inde metuendum tam parvi momenti esse, ut nuUa plane 
illius ratio habenda sit% 

Reliquumest, ut dubitationi oCcurram, quain fortassc ilncrus mathemati- 
cus moverit, hanc rationem, qua pro perturbationibus periodicis Veneris mas- 
sa, ex annua demum aphelii variatione elicienda, jam pro cognita assumitur^ 
eo laborare vitio, quod circulum in demonstrando logici appellant. Cujus 
causa hoc addo, istam methodum, determinationibus potiundi successive emen- 
datis, fimdamentum esse totius planetarum theoriae, ab hodiemis astronomis 
elaboratae, atque demonstrari posse, eam recte se habere , quando errorcs, qui 
inde hasci queunt, pro minimis supcrioris ordinis suiit habendl. 

In sequenti numerica hujus methodi applicatione ad combinatos Mercurii 

, transitus annorum ('^3i^,^ fx^T?! /1677! ^M. [1697]^ (1723! [i736| (1736] 
' li8o2j* u8o2j* 11789J XilSzr 11789] • li8o2j* ri8o2j* 11782J* 

Ji743^. [1756^. h66i\ h66i\ [1740} /1753^ inSi^ valoresarcuumX — O r O' 

ii789J* li8o2^ li799r 11786;* 11799] * li786/' li799J* V^Aor^sarcuumA R, A —U 

comprehensi sunt, inter 356° et 5° pro nodo ascendcnte , atque inter 6^ 1° et 
5S ayo pro dcsccndentej differentia inter ^, /i' non potest excedcre 34', et 
anomaliae verae finibus 153 — 156° et 330 — *333° circumscriptae sunt. Sub- 
stitutis hisce valoribus extremis in ^equatione (a) emergit maximitm ipsius .£. 

— o,*ooo4 ^ii -♦- o»'oo5 Ji -♦- o,'o92 dy — 0*0099 dP$ , 

Cum jam exprima hujus disquisitionis scctionevaloresproximc veritatiacce- 
dentespro nodoetinclinationenobisinnotuerint, nulloplane laboratdubiay sine 
ernindipericulotcmiinos, differentialia dSl Gt di involventes, penitus n^gligen- 
dosessc. Valores autcm dy, dP limidbus 15" et 60" includi, est suppositio, 
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ciijus ventatem ultimuft disquisidotium mearum exitus plane confirmavit atque 
stabilivit. Substitutio horum valorum dat maximum erroris 

tr dt 0/092. 15 =P 0,0099. 60 — :ti i,'97 
quod divisum per annorum seriem aX ad X' praeterlapsorum , determinaticH 
nem, de qua hic agitur, haud quaquam revera perturbare potest. Generalis igi-" 
tur aequationis (B) in limine propQsitae aberratio a zero, si observationes 
supponamus omnis vitii expertes , tantum esse potest fimctio errorum , qui in 
suppositione annuae variationis aphelii et medii motus Mercurii commissi fuere» 
In definienda hac fimctione mihi videbatur utilius , non quaerere correction^ni 
suppositae annuae aphelii variationis» sed aphelium per totum temporis spatiuni 
aX usque ad X' pro constans habere, atque tum totam' variationem, qua pet 
hunc annorum decursimi illud aHicitur y ex ipsa aequatione (B) determinare. 

Jam aphelio pro epocha prioris observationis catculato , et designatis lon^ 
gitudinibus admedias cum hoc aphelio reductis» per (X)» (X') habebimus 

(XO -^ J^. T.dP ^ T(nt H- dnt) — (x) = o; (C) 

Atqui constaty anomaliae verae reductionem ad mediam, neglectin aliioii* 
bus excentricitatis dimensionibus , esse 

r= zysin (x-P)-H(|7« h- J ^* h- /, -y«) j/nj (X-lO -^ (|y» -*-♦ V^) «» 3 (^-« 
-^^Y*j/fi4 (X — P) '^iky^sin^ (X-P) * . . • • 

per differentialia trigonometrica finita exhinc habebitur 

^. rdf ;; rr — 4 y sin i TdP cos (x— P— | Tdp) — 3^« sin J TdP eos 2 (^*--P--| Tdp) 
— 2y« JlflJ Tdp cosi (k~P^^Tdp). 

Brevitatis causa in membro secundo et tertio sin n Tdp mutavimus iii 
n sin Tdp. Facile intelligitur, in hac differentiatione terminos neglectos» a 
quarta et quinta excentricitatis dimensione pendentes , 

— ly^ cos 2 (X— 1*) Tdp; — |7« cos 3 (X — P) tdp; 
^ *Jy* ^os 4 (X— P) Tdp; — iy^ eos 5 (k—P) Tdp; 
negotium nuUo modo turbare possci qUum in valoribus , qui hic usu veniunt^ 

\ — P=:l'^*\ TdpZZgo' 
. 1330 ' ^ ^ 

hi termini omissi fiant 

— 1/35; -H d/oo; -♦- 2,*45; — . o,*575 
adeoque propemodum se invicem tollant. 

Substituto in aequatione (C) valore ^. TdP haec prodit forma specia- 
lis aequationiim conditionis, pro praesenti investigatione numerice evolven- 
darum | 
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— jV" eos» (X'— P— j Tdp) t TsinidP— T (»* -4- ^ii/) — (X) ;: o; ' (D) 

— 2>.» w»(V— P— iTJyw)J 

aequalitatem 

TsinidP =ji« Ti JP 

in aequatione antecedenti a nobis assumtam , et in maximis valoribus ipsius 

f 

T quam proxinie ]ocum habere, et nullum exhinc errandi periculum emergcre 
posse, quilibetin calculo a^tronomico versatus facile intelliget. Valor dP, 
quiin aequatione (D) jam pro cognito assumitur, e theoria ilL Lapjlaci& se^ 
quitur = 55/'74; variatio annua excentricitatis = 4* 0/0065 j quos valore3 
a veris non nisi paullulum disccdere posse , rationes supra allatae ostendunt. 

Anpm^l^^rtim verarum ad medias reductionem hae dabant expressiones; da-^ 
signata per c, u, /m, anomalia excentrica,. vera et media, yzzzsin (pi habebitur 
(Gauss, Theoria mot, corp* coeL p. 8«) 

eotg. i € rr cotg. i V tang (45* — §<?>); /Jxrre-Hy sin t; 

Qua ratione ad formandas conditionis aequationes his usi sumus quantitatibus 
auxiliaribus: 



Anni 



I63I- 


l802 


1677- 


1802 


1677- 


1789 


1690- 


1782 


1697- 


1789 


1723- 


1802 


1736- 


1802 


1736- 


1782 


1743- 


1789 


1756- 


1802 


1661- 


1799 


i66i- 


1786 


1740- 


1799 


1753- 


1786 


1753- 


1799 



anoin. ver. I. 



S ^ 

S 3 

5 S 
428 



5 3 
5 6 
5 6 
429 

S I 

II I 
II I 

10 29 

11 2 
II 2 



57 
18 

18 
43 

j47 

38" 
3 
3 

. 8 

J3. 
21 
21 

17 
10 

10 



35» 
II* 
iii 

«4* 
42» 6 

39- 8 
4i> 8 
4U 8 
23. 5 

19» 2 



35» 9 
35» 9 
.«X, 6 

54. 6 
54* 6 



anom. ver.ll. 



long. med. I. | long. me J. II. 




motus 


med. 


T. 


I* 


1 
57 


6/2 


171.01 


i 





22, 


125,01 


359 


10 


4» 


111*99 


I 


5» 


50. 5 


92»ot 


I 


53 


43» 2 


92*01 





3 


4»» 6 


79.00 


358 


15 


6, 6 


65.99 





56 


24f 2 


46,00 





56 


4i> 8 


46.01 





57 


5» 4 
46» 6 


46,01 


3 


50 


138,01 


359 


36 


28, 7 


124.99 


S 


30 


3» 4 


59.02 


357 


2 


6, 2 


32.99 


I 


16 


24» 


46,01 



His valoribus in aequatione (D) rite substitutis , hae prodeunt aequationes 
lconditionis ; 



I. 


1631 - 


1802; 


—.3193/2 


•+-II3,*I950 sinldP 


— i7i,*oi dnt ~ 0; 


2. 


1677 - 


1802; 


— 2328, 6 


-H 82, 6041 sin^dP 


— I25f 01 dnt rz 0; 


3- 


1677 - 


17895 


— 2050, 


-^ 7^ 8495 sinidP 


— III, ^gdnt — ; 


4- 


1690 - 


1782; 


— 1750. 


•4- 62, 1693 sin^dP 


— 92, 01 dnt — 0; 


5- 


1697 - 


1789; 


— 1961, I 


"»- 59» 7823 sin^dP 


— 92, 01 dnt ZZ 0; 


6. 


1723 - 


1S02; 


— X463» 3 


^ 5h 0784 sin^dP 

d 


— 79, 00 £^ ^i ^ IZ ; 



H 



^. 1736 - 1802 

8. 1736 - 1782 

9. 1743 - 1789 
10* 1756 - 1802 
II. 1661 - 1799 

12« 1661 - 1786 

13. 1740 - 1799 

14. 1753 - 1786 

15- 1753 - 1799 



— I223,'4 

— 869, 4 

— 840, o 

— 856. 2 

-♦- 3152. 7 
-♦- 2744, 4 

-*- I337f 4 
-*- 739. 3 

-H 1046, O 



*♦- 439*4815 sinidP — 65**99 'nt — o; 

-t» 31, 0265 sin^dP — 46, oo^n^ = o; 

-4- 29, 8260 sin^dP — 46, oidnt ~ o; 

-♦- 30, 1986 sin^dP — 469 01 dnt ^ oi 

— 112, 8246 sin^dP — 138, 01 dnt =0; 

•^ 97» 9321 sin^dP -— 124, g^dnt = o; 

— 47, 8422 sin^dP — 59, 02^11 f Z= o; 

— 25t 577^ sin^dP — 32, ggdnt = o; 



• ; • 



— 37, 2548 sin^dP — 46, oidnt = o; 
Manifesto vero absolutus harum aequationiun valor non planeidem, sed 
in ratione composita bonitatis observationum et temporis T est Consilii hinc 
erity illarum coeSlcientes ad modum aliquem restringere, priusquam incognita* 
rum valores inde evolvi queant. Quodsi observatiQnibus ex saec. XVII dimi- 
dius conceditur valor , et intervallum 46 annorum pro unitate sumitur : hoc 
prodit systema aequalionum conditidnis! 

I. — 34»"7o8 -♦- i.*2303 Ji» J dP -^ i.^g^^^ dnt ZZ o{ 

-H o, 8979 - - 
-H o, 7919 - -. 

-H O, 6757 - - 

-*- o, 6497 - - 

-H I* I321 - - 

-f- o, 9454 - - 

-H o, 6745 - - 

-♦- o, 6483 - - 

-4- o, 6564 - -* 

— I, 2263 ^ - 

— I, 0646 - - 

— I» 0397 - - 

— o, 5562 - - 

— o, 8097 - - 

inde per methodum minimorum quadratorum , 

*- 337/^73 -♦- ii»'99i ^^^i ^^ — $»"247 ^ w^ = o; 

-♦- 146, 942 — 5, 247 siti^ dP -♦- 24, 046 dnt Zl oj 
§ ^P = -♦- 28, 177; ^ nt =-+0, 0369; 

Qudrum quidem valorum substitutione in ultima aequationum serle factd^ 
hunc obtinemus praeclarum sane consensum 



!• 


— 


25» 313 


3- 


— 


22, 283 


4- 


— 


18, 980 


5- 


— 


18, 380 


6- 


— 


31, 804 


7- 


— 


26, 587 


&• 


— 


18, 470 


9- 


— 


18, 260 


10. 


— 


18, 610 


II. 


-♦- 


34» 268 


12. 


-H 


29, 831 


13- 


-♦- 


29» 074 


»4- 


-♦- 


16, 072 


^5. 


-♦- 


22, 750 



— I» 3588 


- 


= 0; 


— I, 2173 


- 


= 0; 


— Xf 0000 


- 


= 0; 


— I, 0000 


- 


= 0; 


— I» 7174 


- 


= 0; 


— I, 4346 


- 


= 0; 


— I, 0000 


- 


= 0; 


-*- I, 0000 


- 


= 0; 


— I, 0000 


- 


= 0; 


— I, 5000 


- 


= 0; 


— I» 358^ 


- 


= 0; 


•^ I» 2831 


- 


= 0; 


— 0, 7172 


- 


= 0; 


— I, 0000 


- 


= 0; 



Uro. 
Aeqti. 



I 

2 

3 
4 
5 



£rror 


Nro. 
Aeqa. 


ErroT 


Nrd. 
Aequ. 


— o,'o9 

— 0, 06 

•4- 0, 00 
■4- 0, 02 
— * 0, II 


6 

7 
8 

9 
10 


•4- 0,"04 
•4- 0, 01 
•4- 0, 40 

— 0, 03 

— 0, 15 


II 
12 

14 
15 



Errot 

^ o,'34 

— o, 21 

— o, 27 

-H O, 38 
— O, II 
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Neutiqudm tamen omittenda est animadversio , errorem hic notatum esse 
quadraginta - sextuplicem partem veri observationum erroris. 

Ex theoria ill. Laplace habebitur 

annua variatio aphelii — 50/1 r -H 5/626 *»* 3»*oi3 f»' 
ex mea determinatione H: 50, ti ^* 6, 244 

tinde secunda emergit aequatio , ad determinandam Veneris massam 

IL -H 0/618 — 3/023 ix' rr o; 

Xll. Detirminatio dirnensionuJH ellipseos a Mercurio circn solem descriptai. 
Epocha f aphetium , excentricitas , moius medius. 

Cnmex superioribus disquisitlonibus valores nodi, illias annuae variationis^ 
knotus medii Mercurii , et variationis aphelii, partim veritati appropinquantes , 
partim prorsus jam cogniti sinty tratiseundum erat ad investiganda reliqua ele"- 
menta elliptica. Cui negotio adkibebantur partim septendecimlongitudines helio»- 
centricae , supra ex transitibus derivatae , partim centum observationes geocen- 
tricae ab cl. observatoribusMASKELYNE et PiAzziinstitutae. Aequationes con- 
ditionis inde evolutae tgmquam quantitates incognitas continebant correctionem 
epochae, aphelii, motus medii, exeentricitatis , et factorem pro corrigenda Ve- 
neris massa. Perturbationes pcriodicae supputabantur cum illa Veneris inassa , 
qualis supponitur ab ill. Laplace ih Me'c. cel. T. III. p. 61. Cum ex sectio- 
ne prima hujus disquisitionis valores proxinie appropinquati pro nodo et incli* 
natione jam adsint, haud necesse erat» ut illorum correctiones etiam in aequa- 
tiones e longitudinibus derivatas admitterentur, cum error paucarimi minuta-' 
rum secundarum in nodo et inclinatione reductionem longitudinis ad eclipticam 
haudquaquam turbare queat. Expressio^ qua di£ferentia longitudinis heliocen- 
tricae et observatae et ex elementis calculatae datur per functionem correctio- 
num elementoruni ellipticorum , satis simplex est. Sint X , X' longitudines cal- 
culatae et observatac, dN, dnt, dy, dP, fx correctiones epochae , motus me-> 
dii, excentricitatis , aphelii, et factorpro massa Veneris, habebitur 
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Sed paulo magis composita est fimctio ^ qiiando qua^tur relatio inbtr lo- 
cum geocentricum et correctiones elementorum ellipticonim. Jam extant disqm^ 
sitioneshucpertinentes, a cl. viris Eulbk et Oriani (Comment.Petrop.T. XVII 
Theor. Merc .p. 93) in publicum prolatae. Nuperrime etiam cl. Gauss de hac re dis- 
seruit (Theor.mot. corp.coeL p.75) etpromore elegandssimasevolvitformulas, 
omnia omnino elemcnta orbitae planetariae complectentes. Qimm hae expres- 
siones sint et commodae ct omnibiis numeris absolutae, nullo modo eis uti du« 
bitassem, dummodo minus magnus fuisset geocentricarum aequationum condi- 
tionis numerus. Quum vero orbitae Mercurii indoles concedat, excentricita- 
tem per totum teniporis spatium, quod observationes geocentricae, hic adlii- 
bendae amplectimtur, pro constante sumere : mihi vidcbatur calculi centies re- 
petiti molestia lcvari posse formulis, quae, etsi per se multo longiores sint, 
quam illae evolutae a cl. Gauss, tabularum tamen auxiliarium usum perniit- 
tant* Qua ratione hancmethodumsequutus sum. Sint, longitudoplanetaegeo- 
pentrica /, r^ A curtatae distantiae a sole ac terra, L, R longitudo terrae helio- 

centrica et distanlia a Sole : habebitur 

r sin (/— X) =r R sin (/ — JL) 

, r sin k — il sin L 

tang l ZZ \z =- / 

^ r cosk — R cos L 

exhinc difierentiando efilcitur 

dl — d\ ~ eos (X— /) ^ dr ^JHSh^ll . (p) 

Ut igitur dl fiat functio elementorum ellipticorum , in hac aequatione en^ 
primendi sunt valores dX, dr, per diV, dnt^ dy, dP et ^'; dX = (^A.' — X^ 
jam notum est ex aequatione conditionis, quamsuprapro locis heliocentricis 
obtinuimus; pro dr habebitur 

drZZ — dNa [(y^f y») jm ilf — (y» « | ^*) j,V, , Mh-Iy» JII13 Jf — f y* sin^M^ 

— W/iffl[(y — f y») j*«ilf— (Y^—f y*) sinzM-^iy^ sin^M-^ty^ sin^M^ 

H* ilya [7 -f-(i— Iy^) cw ilf— (y-|y»)coj2i^-Hty* cos^ M—fy^ COS4M2 

•+■ ^P « C (y — i y*) sinM-^ (y^ — f y^) sin 2 M^ | y« jw 3 iU — f y^ sin 4 ilf ] 

Terminum ipsius cir a difierentiali femi-axeospendentem omittcndum esse 

putavimus, cum Kic nunquam valorem 0,0000001 assequi queat; habebitur 

= X -f- — -H (y — |y')* cos M — (§ya — i^^) cos 2 iJf-f- 1 y^ roj 3 ilf — . . • > 



da 2 



in orbita Mercurii est 



da ZZ ^ %. — . dnt 

nt 



f • -- T- O, OOOOOCO4796 



} 



^jli^j* 
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V Jam ex disquisitionibus superioribus satis tonstat, correctionem tno- 
tus medii annui minorem una minuta secunda esse, uade patet^ semper fore 
da < O9O000001 et perinde plane negligendum esse« 

Denominamus 

r ^ .V -^ J*'* (^ — O 

— . eos (x-f-O rr a; — _ p 

Facta substitulione valorum dX et dr ex aequationibus (E) (G) in 
aequatione (F) hanc nanciscimur expressionem , qua dl datur per functio- 
nem elementorum ellipticorum ; 

'^ dl^dN\ 

l— apCCv— iv^) sinM— (7« — f 7*). sin 2 Jf-^f 7» sin 3 M— J. 7* ji/14 iW] 

« [i — (27 — J 7*) eos A/-H (|7*~H7*) ^<>J 2ilf — V 7* ^^*^ S-^"*- W y^cos^M]\ 
ap[(7 — i7»)j//ii^— (7*— f7*) Ji>i2 ilf-f-|7*Jiii3 -fl/ — f 7*i*ii4 A/] | 
|-l-« [(i— 47')jiw^/ — (i7— V7') •»«' iM-k-^y^siniM^iffy^sin^MT^ 
l— ap[7-»-( I — |72)cdjA/— (7— .f73)coJ2Af .-Hf^* coj^Af— f 7« coj^Af]] 
f-l-« [(27 — f7»)cOjM— (47«— fi7*)*r£>J2Af-HV7' c<>J3 Af— V^ 7* coj^iW]^ 
l-t-«|5[ (7 — 17' sin Af — (7^ — 17^) sin 2 Af-H f 7* Jin 3 Af — f 7* ji/i^Af ]J 

H-« (f;)/rf:o; (H) 

Quae aequationiun conditionis forma etsi prolixitatis speciem praebeat : ta- 
men ejus calculus numericuSy ut centies usu edoctus asseverare possum, si ta- 
bulae auxiliares , ob id ipsum constructae , adhibeantur , perfacilis est ac tutus. 

Sit 

A '— (2 7 — J 7') ro j Af -^ (f 7« — ff 7O ^^s 2 A^-H V 7* ^^ 3 ^— W 7* ^os 4 Af 
J3— 4^[(7 — f 7») jinAf— (7* — f 7*) Ji/i 2 Af ^ f 7« Ji« 3 A< — f 7* ji/i 4 Af] 
C— ( 2 — i7«) Ji/iAf— (f 7 — V 7*) i/wa AfH- ^ y^ sin 3 Af — W^^J^^^^Af 
D2e:«[7-Ki— f 7*) cosM-^ (7 — f 7») coj 2 Af -♦- f 7« roj 3 Af — f 7» eos ^Af]. 

Substitutis hisce valoribus in aequatione (H), habebitur 

— J/ -f. dNia — (aA^^C)'\ -H r.Jiff [« — («if^pC)] — J7[«B — pU] 

H-^P [«^-fr-pC] H-« (/t^)M' = o; (J) 

Quantitates a et j3 in reductione longitudinis heliocentricae ad geocentri- 
cam facillime obtinentur; tabulae auxiliares mddo dictae, cum argumento ano'- 
vialiae mediae f sine ullo calculo dant valores A^ B, C, D; inventis autem 
quantitatibus a, fi, Ap B, C, D, calculus totius aequationis conditionis tan- 
tummodo nititur formatione duorum membrorum d^-(-/3C, aB — ^X), ita 
.ut horum evolutio numerica facillime ac brevissimo tempore absolvatur. Quas 
commemoravi tabulas auxiliares pro valoribus A, B, C, D, eas in hujus in- 

e 
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troductionis flne typis exprinii curavi , quum futuris elementorum orbitae Mer^ 
curii disquisitionibus prodesse queant. 

Quum per reductionem longitudinis heliocentricae ad geocentricam ope 

factoris a = -L- cos (X — l) error heliocentricus saepissime valdeimminuatur, 

atque eo ipso coefficientes diV, dntf dy^ dP exigui fiant , adeoque cura 
nimis parva in difFerentia observatae atque calculatae longitudinis geocen- 
tricae (^=dl') evolvenda quaesitas elementorum ellipticoruth correctione^ 
maximopere mutare queat: sununa debebatin detenninandis valoribus ipsius dl 
adliiberi diligentia. Quae ex observationum erroribus vitia emergi possimt 
in elementis ellipticis inde deducendis, per magnimi earuni ad calculum re- 
vocatarum numerum eliminata esse spero, Locorum vero heliocentricorimi ex 
elementis petitorum ad geocentricos reductionem, omnis ut credo erroris cxper- 
tem ut obtinerem contigit, cum de tabularum Solis ex observationibus correc* 
tione magnopere sollicitus fuerim. 

Observationes Mercurii , quas ad scopum propositum ex diariis astronomi- 
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Ut pro his temporibus loca Solis sine uUo error^ obtinerem^ hanc ob- 
servationum seriem cum tabulis comparavi: 
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Ad has antem AH. et declinationes Mercuiii ad eclipticam reduccndas il- 
la adhibita elt eclipticae obliquitas, qualetn ill. de Zach in novissiniis tabulis 
Solaiibus ( Tahles abregees etportatives duSolcil. Florence i gop^ determinavit; 
dein rite adjecta aberratione et nutatione, loca apparentia in vera, ab aequi- 
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noclio nicaio computata, transmutavi ; loca helioccntrica vero, quae cxelemcn- 
tisdeduxeram, cum correctis Solis locis ad gcocentrica reducta sunt, et ex diffe- 
renlia loci obscrvaii ct calculati et ex cvolutione numcrica aequationis • C -^) se- 
quens aequationum condilionis systcQia elicitum et constitutum est: 
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-♦- 0, 072 


— 0» 309 


— c 


— 2, 2 


-H o, 024 


-♦- 0, 638 


— 0, 


186 


— 0, 060 


— 0, 117 


— c 


H* If 2 


-♦- 0, 157 


-H 4» 176 


-♦- 0, 


231 


— 0, 073 


H- C 134 


— c 


— 2, 2 


— 0, 173 


— 4» 740 


-♦- 0, 


016 


-♦- 0, 080 


~ I. 175 


— 


-H 8, 8 


-H 0, 108 


-♦- 3, 008 


-♦- 0, 


412 


-♦- 0, 024 


-4- 0, 290 


— 


-4-6. 3 


-♦- 0, 180 


-♦- 5» 155 


-♦- 0, 


440 


-♦- 0, 034 


-♦- »f 190 


— 


-^ 4» 7 


-♦- 0, 167 


-*- 4« 783 


-♦- 0, 


416 


-♦- 0, 038 


-♦- 2t 097 


— 


-f- 6, o 


-♦- 0, 142 


-♦- 4« 069 


-♦- 0, 


375 


-♦- 0, 041 


-♦- I, 703 


— 


-H 3» I 


— 0, 016 


— 0, 466 


— 0, 


230 


-♦- 0, 078 


•4- 0, 062 


~ 


— 2, 4 


-♦- 0, 147 


-♦- 4, 400 


-• 0, 


313 


-♦- 0, 079 


— t. 4«o 


~o 


-fr- o, I 


-♦- 0, 133 


H- 4* 043 


-♦- 0, 


253 


— 0, 077 


— Of 471 


— 


-♦- 6, 8 


-♦- 0, 221 


-♦- 6, 745 


-«- 0, 


48 c 


— o, 038 


— Of 679 


~ 


-»- 9. 3 


H- 0, 075 


-♦- 2. 293 


-♦- 0, 


420 


— 0, 008 


— 0, 362 


— 


-4-10, 6 


H- 0, 026 


H- 0, 795 


H- 0, 425 


— 0, 012 


— 0, 076 


— 


-»- 7. 5 


-♦- 0, 153 


-f- 4, 966 


^ 0, 


295 


— 0, 072 


• -f- 0, 267 


— 


H- 5» 3 


H- 0, 033 


H- !• 072 


-♦- 0, 


295 


— 0, 075 


— 0, 185 


— 


-♦- I, I 


-♦- 0, 014 


H- 0, 455 


H- 0, 


269 


— 0, 075 


— 0, 267 


— 


-t- 6, 8 


— 0, 003 


— 0, 097 


-H 0, 


301 


— 0, 078 


~ 0» 354 


— 


-♦- 6, 8 


— 0, 036 


— I, 181 


-f- 0, 


089 


-f- 0, 088 


f- 0, 569 


~ 


-♦- 4. 4 


-♦- 0, 045 


-H It 5" 


-♦- 0, 


261 


— 0, 070 


— 0, 156 


— 


H- 4. 2 


— 0, 013 


— 0, 447 


— 0, 


078 


— 0, I04 


— 0, 387 


~ 


-»- 5. 7 


— 0, 035 


— I, 203 


•*- 0, 


089 


— 0, IIO 


~ Of 477 


— 


-♦- S. 8 


~ 0, 047 


— I» 632 


-♦- 0, 


360 


-♦- 0, 055 


— 0, 002 


— 


— 5, o 


— 0, 045 


— if 567 


— 0, 


357 


-♦- 0, 045 


H- 0, OOJ 


— 


-♦- 0, 


-♦- 0, 056 


-f- I, 986 


-f- 0, 


015 


— 0, 093 


■+- Ot 353 


— 


-♦- 4» 7 


-♦- 0, 021 


-♦- 0, 749 


-♦- 0, 


385 


-t- 0, 032 


— 0, 503 


— 


--5^6 


— 0, 237 


— 8, 53* 


— 0, 


268 


-f- 0, 104 


H- 0, 703 


— 


^ 2, 8 


-♦- 0, 000 


H- 0, 000 


— 0, 


3" 


— 0, 065 


-♦- 0, 259- 


— 


-1,6 


— 0, 092 


— 3. 378 


-♦- 0, 453 


-f- 0, 016 


-♦- 0, 787 


~ 


— 4» 4 


-♦-0, 116 


-♦- 4, 262 


H- 0, 


397 


— 0, 02 2 


— if 002 


~ 


-♦- o, 3 


-♦- 0, 150 


-♦- 5. 584 


— 0, 


293 


— 0, o53 


*f- 0, 004 


^ 


— I, I 


-♦- 0, 082 


-H 3. 06$ 


— 0, 


307 


— • 0, 066 


-4- 0, 062 


= 


-H 6. 2 


— 0, 292 


—10, 973 


-♦- 0, 


533 


H- 0, 085 


— 0, 103 


= 


— 7. 2 


— 0, 009 


— 0, 462 


— 0, 


012 


— 0, 048 


— 0, 270 


— 0, 


— 3. 4 


— 0, 057 


— 2. 944 


-♦- 0, 


443 


— 0, 027 


— Of 599 


= 


-♦• 2, 2 


-♦- 0, 015 


-♦- 0, 775 


-♦- 0, 


367 


— 0, 036 


— 0, 150 


= o| 


— 6, 9 


-♦- 0, 044 


-♦- 2, 300 


— 0, 


427 


— 0, 010 


— 0, 238 


— 0, 


-H 5» 5 


— 0, 020 


— I, 049 


•4- 0, 


266 


— 0, 089 


•4» 0, 665 


= 0] 



36 



9.' 8 


H- 0/046 iliV 


-»- i,*96i dnt 


-H ©,"396 de 


-H 0/023 dP 


— 0/688 


/«' = 0; 


6, 2 


-♦- 0, 022 


-♦- 0, 938 


H- 0, 406 


-♦- 0, 019 


' — 0, 414 


— o\ 


4. » 


-f- 0, 009 


-♦- 0, 384 


-f- 0, 410 


H- 0, 017 


^ 0, 262, 


— 0; 


3. 9 


— 0, 022 


— 0, 938 


-H 0, 430 


H- 0, 017 


H- 0, 055 


— 0; 


6, 2 


— 0, 042 


— I» 791 


-♦- 0, 443 


H- 0, 017 


-♦- 0, 251 


— 0; 


6, 5 


— 0, 061 


— 2, 602 


-H 0, 458 


-♦- 0, oi6 


H- 0, 445 


— Of 


6f o 


— 0, 079 


— 3. 370 


H- 0| 476 


H- 0, 014 


-♦- 0, 651 


— 0; 


2, 8 


H- 0, 095 


•4- 49 080 


— o» 346 


-H 0, 058 


-♦- 0, 138 


— ol 


6, 3 


-f- 0, 021 


-H 0, 902 


— 0, 301 


H- 0, 058 


-♦- 0, 118 


— oi 


9i X 


-f- 0, 171 


-*- 7» 449 


-♦- 0, 465 


— 0, 016 


H- 0, 451 


— 0; 


I, 2 


-H 0, 166 


-^ 7. 233 


-H 0, 438 


— oi 007 


-♦- 0, 421 


— o\ 


3» o 


-+• 0, 077 


-*- 3» 355 


-♦- 0, 419 


— 0, 004 


-♦- 0, 117 


— o\ 


6. 2 


-H 0, 013 


H- 0, 567 


-♦- 0, 427 


— o, 007 


-♦- 0, 003 


— oi 


o, 9 


-H 0, 000 


H- 0, 000 


-♦- 0, 433 


*— 0, 010 


-f- 0, 003 


— oi 


I. 7 


— 0, 015 


— o, 654 


-H 0, 439 


— 0, 012 


— 0, 003 


— ol 


5. o 


— 0, 033 


— I, 440 


-♦- 0, 450 


— 0, OI2 


-♦- 09 010 


= 0; 


2, 3 


— 0, 041 


— I» 788 


-♦- 0, 460 


— 0, 023 


-♦- 0, 026 


= 0; 



Ut calculi fieret compendiiun, hae centum aequationes, pentade pentadi 
addenda, in viginti contrahebantur. Ex quibus, conjunctim cmn iis, quas 
dederant feptemdecim longitudines heliocentricae , ex transitibus derivatae , ad 
deterniinationem incognitarum dN^ dntf de^ dP^ y! hoc flnale aequationuni 
systema prodibat 
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e — o,*4935ilP H- 7,'6a« 


/=o; 


2 


- 


1661 -♦-33, 7 -f-o, 7228 


— 64,082 


H-o, 9170 


•4-0, 2772 


—14» I 


~ol 


3 


- 


1677 -♦- 10, -♦- I, 4947 


— 107.835 


— I, 0231 


— 0, 4947 


—13. 3 


~ol 


4 


- 


1690 -♦-16, 5 -f- I, 5028 


— 88,864 


— 0, 9309 


— 0, 5028 


— 4. I 


— o\ 


5 


- 


1697 -♦- 3, -♦- I, 4768 


— 77.015 


— I, 1714 


— 0, 4768 


M-6, 7 


0; 


6 


- 


1723 -+-14, 2 -H I, 4958 


— 39»"5 


— I9 0051 


— 0, 4958 


—10, 5 


1^0; 


7 


- 


1736 H- 13, -f- I, 5054 


— 19.776 


— 0, 9257 


— 0, 5054 


— 5. I 


=0; 


8 


- 


1740 -♦- 5, 6 -f-o, 7295 


— 7.047 


H-O, 9803 


-♦-0, 2705 


— 9. 7 


— ol 


9 


- 


1743 — 9. 5 -♦- i. 4783 


— 9*076 


— I, 1609 


— 0, 4783 


-f-14. 6 


=0; 


10 


* 


1753 ^^l* 3 -♦-0, 7143 


-f- 2,389 


-♦-0, 8854 


H-o, 2857 


-- S* S 


=0; 


II 


- 


1756 — • 10, 8 -♦- I, 4879 


-♦- 10,192 


— I. 0791 


— 0, 4879 


-H 7. 8 


= 0; 


12 


- 


1769 -*- 5. 5 -♦-I» 49^9 


-♦- 29,728 


— 0, 9939 


— 0, 4969 


—12, 1 


— 01 


13 


- 


1782 — 10, 8 -Hi, 5066 


-♦- 49.515 


— 0, 9137 


— 0, 5060 


-♦-13, 


—ol 


14 


- 


1786 -♦* 7, -f-o, 7219 


H- 26,234 


-♦-0, 9608 


-♦-0, ^781 


— 7. 7 


= 0; 


15 


- 


1789 — 4, 5 -♦- I, 4781 


H- 58,898 


— I. 1545 


— 0, 4781 


-H6, 7 


=0; 


16 


- 


1799 "♦" 'o, 6 -»-0, 7185 


-♦- 35.458 


-♦-0, 8809 


-♦-0, 2815 


-f-5. 6 


— 09 


17 


- 


1802 — 4, 6 -♦- 1, 4834 


-H 78.398 


— I, 1175 


— 0, 4834 


— 0, 4 


= 0; 


i8long.geoc. -♦-i^. 4 -*-o» 5720 


-♦- 15.650 


H-i, 2530 


— 0, 0030 


-♦- 2, 3 


— ol 


19 


- 


- -f- 7. 5 — 0, 2730 • 


— 8,670 


— 0, 1810 


-♦-0, 2110 


— if I 


= 0; 


20 


- 


- -♦- 8, 5 — 0, 4240 


— I5."2 


-♦-0, 3780 


— 0, 0390 


-♦- 0, 6 


=0; 



«7 



21 loiig.£:eoc -H 3**6 

22 - - -H I, 9 

23 - - —13» 9 

24 - - ■+• 7, 8 

25 - - -H13, 2 

26 - - -«-23» 3 

27 - - -H I, 9 

28 - - — 6, 4 

29 - - — 6, I 

30 - - — 8, 3 

31 - - — 2, 8 

32 - - -H23, 4 

33 - - -♦-16, 5 

34 - - -4- 2, o 

35 - - -♦-10, I 

36 - - H- 7. 7 

37 - - -Hli, 5 



•o/384orfiV 

'0« 0360 

•0, 3540 

•o, 3070 

•0, 8100 

09 3010 

0» 2380 

•0, 3430 

o, 0860 

o» 1800 

o. 2670 

09 2050 

o, 36601 

o, 3180 

O, 2000 

o, 1840 

Oy 2290 



4*237 

»4»95i 

M.I37 
24,040 

9.581 

8,508 

14,469 

4.454 

7.71 1 
12,610 

8,941 
1 5,602 

^3.753 
8,831 

7,716 
9.854 



•o, 3170 

• o, 7080 

• I, 4120 
•o, 7090 

• I, 7040 

•0, 7360 

•0, 5520 

■o, 5170 
o, 1790 
o, 0800 

2, 1500 

1, 9720 

0, 6340 

1, 9060 
> I, 4010 

2, 2830 



— o,'i266i?P 

O, 21 10 

— o, 2470 

— o, 0280 

-HO, 0470 

— o, 1920 

— o, 2180 

— o, 0910 

-Ho, 0910 
-♦-•o, 0850 
-HO, 063O 
■4- O, 0720 
-Ho, 1150 
-f-o, 1360 

— o, 1350 

— o, 2790 

— o, 0170 



0,'iM' 
o, 3 

O, 2 

o. 3 

o. 3 

0, 6 

1, I 

0, 9 

1. 3 
I. 4 
I. 4 

I. 9 : 

4. 8 : 

0, 3 • 

1. 5 ' 
3. I 

I, I 



.0; 

:o; 
:o; 

:o; 
-o; 
•o; 

:o; 
:o; 
:o; 
:o; 
o; 
o; 
o; 
o: 
o; 
:o; 
o; 



Unde per methodum minimorum quadratorum , 

— 144, '86 - 



10, 20 

• 



- i28o,*i9 /x' rr o; 

- i,*55o dP — 14,^743 f^* — o; 
3I5.'97 "^ ^o,''^^^ de -h 3.'24i dP — 53,^840 /m' rr o ; 
— 6697,'i6 -4- 76915. '65 dnt -f- 184, '340 de ^ 66,*24o dP -1- i783,*3o fJi' — o; 
-H 143» 56 -*- li/6S9dN -^ 356/48^/1^ — I3,*48^c -^^,'64^^ -^^/oSt^^^o; 



exhinc } 



dP = 

de = 
dttt = 

dN — 



H- o, II3IJ 

— h S 

— 7. 2 

■4- O, 106403 

— 7t 7 



Substitutis hisce valoribus in aequationibus antecedentibus » harum errores 
8unt, qui sequuntur: 



Nro. 


Error 


I 


— 4.*o4 


2 


-H 10, 70 


3 


— 6, 78 


4 


-H 3. 89 


5 
6 


— 3. 15 
-H 5. »6 


7 


-«- 6, 90 



Nro. 

8 


Errot 


Nro. 


Error 


Nro. 
20 


Error 


[Nro. 
26 


Error 


Nro. 
32 


£rror 


-HI2.'50 


14 


- 5."85 


-4- 7. 69 


H-io,"5o 


-H 10, "93 


9 


— 6, 37 


i^" 


-H 2i 78 


21 


— 5. 95 


27 


— 3. 78 


33 


— 0, 50 


10 • 


— 0, 62 


16 


-H 3. 57 


22 


— 0, 19 


23 


— 3. 48 


34 


— 3. 77 


11 


-♦-12, 14 


17 


— 2, 07 


23 


— 6, 32 


^9 


— 12, 8i 


35 


— 3» 10 


12 


— 4. 95 


18 


-«- 3. 03 


24 


— I, 21 


30 


— 9. 94 


36 


-4- 0, 29 


13 


-4- 4» 22 


19 


-»- 8, 84 


25 


-f- 4, 69 


31 


— 3. 57 


37 


— 3. 42 



Sine correctione summa errorum quadratorum = 6135 
cum correclione .....••..••=:: 52633 



2S 

£lx valore ipsius ii habebitur tertia aequatioy ad determinandain Veneris 
inassam; 

IIL 0,11315 — jm' = o; 



IV. Determinatio nodi et inclinationis ex observdtis latitudinihus 

geocentricis. 

» • * • 

Eleixientorum ope ellipticorum emendatorum per valores dN^ dntp 
dCf dP supra inventoSy eorumque in limine negotii pro nodo et incUnatione 
siippositorum , calculavinius latitudines heliocentricas , observationum geo^ 
centricarum temporibus respondentes; observatas autem latitudines geoctotri* 
cas distantiariim ope Mercurii a sole etterra, ex elementb ellipticis correctis 
definitarum, ad heliocentricas reduximus. Quo facto ex comparatione loco-* 
^uxUy per observationem et calculum datorumy s^quens aequationum condi« 
tionis systema consequuti stmiuss 
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= 0; 


12 -♦- 8, 8 — 0, 990 
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osi 


= 0; 
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77 — I, 4 — o, 930 

78 — 10, o — o, 603 

79 — 7, 4 —o, 642 

80 — 17, 2 — o, 267 

81 — 2, 4 — o, 313 

82 —13, 4—0, 403 

83 — h^ — o» 44^ 

84 — 5, 6 — o, 488 

85 -♦- o, 9 — o, 570 

86 -4* 3, 8 —o, 609 

87 — 7« I — o» ^83 

88 —II, 5 — o, 718 

89 — o, I — o, 751 

90 — 10, 2 — o, 783 

91 — 6, 5 — o, 890 

92 -♦• 8, 9 — o, 699 

93 — 9. 7 -4-0, 33S 

94 — 9, 9 -Ho, 124 

95 — 6, 8 — o, 129 

96 — 18, I — o, 364 

97 — 144 9 — 0« 408 

98 — 8, 5 — o, 451 

99 —'3. 7—0, 494 
100— .7, $ — o, s^S 



— o» 045 

H-O, 097 

-♦-o, 093 
-♦-o, 118 
-♦-o, 116 

H-O, 112 
H-O, 109 
H-O, 107 
H-O, 100 
H*0, 097 
H-O, 089 
H-0, 085 
H-O, 081 
H-0, 076 

— o, 056 

— O, 088 
-Ho, iis 
H-0, 121 

H-O, 121 
H-0, 114 
H-0, IIZ 

-f-o, 109 

H-0, 106 
-HO, 103 



— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 
^ o 

— o 

— o 

— o 

— O 

ZZ o 

— o 

— o 

— o 

— o 
~o 
~o 

~0 

— o 

= 0; 



£x his aequationibus , per methodum minimorum quadratorum tractatis 
emergit 

H- i54,'44o H- 76,*02o di — 6, "604 d^ rr o; 

— 122, 140 — 6, 604 -f- I, 759 — o; 

di = H- Sf''^ ; ^Sl—-^ ^h^J^* 
Substitutis hisce valaribus in aequationibus conditioiiis elirum errores sunt: 



Nro. 


Error 


Nro» 
13 


Error 


[Nro. 
25 


Error 


Nro. 
37 


Brror 


I 


-2,-5 


— 1/8 


-6,-3 


— 7/1 


2 


- 3. 8 


H 


H- I, 8 


26 


— 0, 8 


38 


-f-io, 6 


3 


- 3. 8 


M 


— 0, 3 


27 


"^ ^* l 


39 


— 0, s 


4 


H- 0, 9 


16 


H- 2. 9 


28 


-H7. « 


40 


- 6, I 


5 


H-IO, 4 


17 


H- !• 5 


29 


— 3. 4 


41 


— 2, 


6 


-H 4. 3 


18 


H- 2, 3 


30 


— 2, 5 


42 


H- 0, 4 


7 


—10, 9 


19 


— 3. 


3' 


— 4. 1 


43 


H- 0, 4 


8 


— X, 5 


20 


— 2, 4 


32 


-^iSf 5 


44 


-H I, 9 


9 


— 4* i 


21 


— 6. 


33 


-«- 7. 1 


45 


— 6, 6 


10 


-*- I. 7 


22 


-*- 5. 7 


34 


— 9» 6 


46 


— 8, 8 


21 


— 3. '7 


23 


-^ 3. 9 


35 — 8, 4 1 47 


— ^3» 7 


12 


-H I, 4 


24 


— 9f 3 


36 


- 6, 2 1 


48 J 


— 5^ 9 



Nro. 
49 


Error 


Nro« 


Error 


H- 2,-9 ' 


61 


H-i6,*4 


50. 


H.6. 4 


62 


H- I, 6 


5^ 


-«- 2, 7 


63 


H- 3. 


52 


-4- 2, 2 


64 


H- 0, 6 


53 


— 2, 9 


6S 


^ !• 3 


54 


H- 0, 9 


66 


-H 7. 9 


55 


-*- 7. 9 


67 


H- 0, 3 


56 


H- 2, I 


68 


H- 3, 


57 


H- 0, I 


69 


— 4* 7 


58 


— 7. 4 


70 


— 9. 7 


i^ 


H- I, 9 


71 


— h 3 


1 60 


— 3. 7 


72 


— o, 8 



iX 



So 



f 



Nro. 


Error 


Nro. 
78 


Error 


Nra. 
83 


Error 


Nro. 


Error 


Nr6. 
93 


Erfor 


Nro. 
98L 


73 


H- 8/9 


— 4/7 


H-4/3 


88 


-7/9 


■4-a/9 


14 


— 7. 2 


79 


— 2. 7 


84 


-♦- I. 3 


89 


-♦- 3. 


94 


— I, 9 


99 


75 


— 6, 


80 


— 8, 


8? 


-h6v 7 


90 


— 7. 8 


95 


-*- 3. J 


too 


76 


-^ 4. 3 


81 


-+- 6, 4 


86 


-♦- 9» ' 


91 


—16, 9 


96 


— 9. 8 




77 


— II» 


82 


— 5. 5 


87 


— 2, 8 


92 


-* 3. 3 


97 


*- 7i « 





Snror 
— i# 2 



Sine correctione summa quadratorum errorum 
cum correctione « » • 



r= 7706' 
= 3466 



£x transitibus supra discussis sequebatur 

di n — io,'3 ; JJJ = *H 64,'i7 

Pro inclinalione correctionem , ex centum lacitudinibus geocentricis elici« 
tam, praeferendam esse existimavi^ Quapropter correctionis, ex transitibus 
derivatae nullam curam habens simisi 

Inclinationetn orhitae Mercarii pro anno xgOO = 7** o' 5,*9» 

Quodvero adnodiim attinet, utraque correctio eumdem fere habere videtur 
valorem. Quare erit 



dsi='^l^ 



— -H 77* 96 » 



lohgitudo nodi pro anno 1750 * . • • !:i^ i* ij* 12' i/o. 

Atque sic orbita a Mercurio circa Solem descripta , secimdum ejus et dimexi<» 
siones et situm , perfecte determinata est. 

Fro massa Veneris habebitur; 



.T 



I. ex annua nodi variation^ 
11. ex annua aphelii varimtione 



inde 



0/0419 — 4^o54 f*' =: o; 

Oi 6186 — 3,023 f*' iz: o; 



2,0379 -+• 25,574 ft' = o; 

ffc' — -I- 0,07970 
ex aequatione III. habebitut /tt^zr -4-0,1131$ 

et sumto medio arithmetico f^' zz *^ 0,09643 ; 

Quodsi ponamus massam Veneris, qualem illust» La FlaCX (iMfec. cel^ 
T. III. p. 61) definivit = 1 , erit massa correcta 



3z: I -H 0,09643 zz 



383137 



. 1,09643 rr 



349440 



; 



Jam in unum omnibus conge^tis, quae ex singulis hujus disquisitionis se€<* 
tionibus emerferunt , haec prodeunt. elementa , quibus novae meae Mercurii 
tabulae nituntiir; 
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Epodia long. med. J ad ailrt. 1750 pro merid. Seeberg. 8^ ij* j' it»*i 

Aphelium 1750 .••»....• 8 13 33 24, 3 

Nodus 1750 X 15 22 I, d 

tnclinatio orbitae 1800 . « 7 o 5, 9 

Excentricitas 1800 0,2056163 

Semi-axis major 0,3870938 

Motus medius annuus 1' 23** 43' 3»'6i3 

Motud medius in 100 annis }ul. . • • * 2 14 4 35, 64 

Variatio saecularis aphelii H-X33 22« 9 

- - Nodi «-h- X 10 15. X 

Excentricitatis . . . -f* o,*79i 

- *• Inclinationis . . . ■+• 18,' 380 

Exhinc habebltur porro, (^ niimerus aniionini ab 1300 praeterlapsorum ) 

Aequatio ccntri — — (84379,*23 -h o,'ox57t) sin (X — P) 

•+• (*0733, 16 -f- o, 0059^) sin 2 (A — P) 

— (1892, 19 -4- o, 0008/) sini (^— P) 
-H (381,17 -4- o, 0002 t) j/114 (A — P) 

— 82,57 sin 5 (A— -P) 
-+- 18,72 sin 6 (A— P) 

— 4»39 «"'' 7 (A— -P) 
-4- 1,04 sin 8 ({A— P) 

— 0,25 sin 9 (A — P) 
Kadliis vector 

— -H (0,3952818 *♦- 0,000000003 f) 

-+- (0,0783361 -4- 0,000000020 t) eos (A — P) 

— (0,0079541 -♦- 0,000000004 t) C0J2(A — P) 

-♦- (0,00x2126 -f- 0,000000001 f) ct>J3(A — P) 

— 0,0002x91 cos 4 (A — P) 

-f- 0,0000435 cos 5 (A— P) 

*— 0,0000092 cos 6 (A — P) 

H- 0,0000021 cos 7 (A— P) 

^ 0,0000005 cos 8 (A — P) 

siu. latit. helioc. — sin f o' 5,'9 sin (A' — J^) -4- t o,''x84 <?oj 7* o' J,*9 J*h (A'— fl) 
reduct. ad eclipticam = — 77'»'93 "" « (A'— ft) h- i,'43 jiw 4 (A"— j^) 

Designant X| X' longitudinem heliocentricam mediam et veram in oibita. 

DefinitiSy quae ad motiun Mercurii ellipticum spectant, reslat adhuc, ut 
de illius perturbationibus periodicis agamus. Theoi-iam IVIercurii ab i]]. La 
Flacs QMec. cel. T. III. p. 95) constitutam adhibentes, et rile illius aequatio- 
ties cQm Veneris' massa 9 quam modo indagavimus , computAntes, pro veraMer* 
curii longitudine in orbita hanc nanciscimur expressioncm 



3» 



Arg, H. 



Arg. IIL -f 

Arg, IV. -4- 

^r^. V. -I- 

Arg, n — 

Arg. VII. -H 

-^r^. VIII. -H 

-rfr^-. IX. -H 

^r^. X. — 

Arg. XI. — 



{ 




= X — aequdilo cetitri 

— o,"72 sin C? — 9> 
H- I, 58 silil (? — ?) 

* o, 14 sinj (5-^9) 

— o.'s7 siii (9-y) 

■0, 12 sili 2 (9— V) 

i,'i7 sin ( 9-^2 9) ■+• 4**«9 cos ( 9 — 2 9) 
o, is sin (29—3 9) ■+• I» 67 cos (2 9 — 3 9) 
o, 50 tin % — o,''!^ CQs % 

0, 88 sin ( 9;- 2 %) -H 3. "16 cos ( 9 — 2 V) 

1. 33 sin (39— 5 9) — if 25 cos (39 — 5 9) 
o, 49 sin (39 — 9) ■+• o, 42 cos (39 — 5) 
8, 05 sin (29— 5 9) — 4* 69 cos (29 — 59) 
o, 65 sin ( 9 — 4 6) — Of 24 cos ( 9 — 4 4) 

Ne tabularum antem volumen et calculi molestia plus, quam opus est, auo^e* 
rentur, minores quasdam aequationeSi quas theoriaill. La Pi^ace aui 
hic excludendas esse putavimus* En neglectas 

— o,*2i sin (6 — 9) •^ 0»'*^ sin ( 8 — 9 ) 
-H o, 09 sin 9 — o,'3i cos 9 

— o, 09 sin (39-*-49) -^ o,'3i cos (39—49) 

— o, 05 sin (29— 9) -♦- Oi 09 cos (29— 9) 
-H o, 12 sin (39—29) — o, 41 cos (39 — 29) 
-f- o, 03 sin i — o,'o9 cos 6 
H- o, 12 sin ( 9 — 25) -H ©«"^^ cos ( 9 — *&) 

— o, 06 sin (29 — 36) — o, 23 cos (29 — 36) 
*— o, 08 cos \ 

— o, II sin ( 9*^2^) — o,*38 cos ( 9 — 2&) 

— o, 19 sin (29 — 45) -H o^ 18 cos 09 —46) 

Ferturbationes radii vectoris = 

-f- 0,0000000405 

— 0,0000004415 cos (9^9) 

-f- 0,000001(77 C0S2(9 --9) 

•+- 010000001835 cos3(9 *" 9) 



Ar^. n. 



Art. V. 
Arg. VII. 



/— 0,0000003926 cos (29 — 39) 
[-f- 0,0000014000 sin (29 — 39) 

/ *- 0,0000008000 cos ( 9 -^ 2 y ) 
i-l- 0,0000028520 sin (9 — 2 ^) 



(-H 0,006001267 cos (39 — 5 9) 
[-H 0,00000x180 sin (3 9 — 59) 



Ar^. m -I- 

Perturbationes latitudinis autem , cum valorem dimidii minutac SMIindM 
attingcre nequeant, plane negligendae erant. 
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Hae itaque sunt formulae, quibus tabulae meaenovae Mercurii innituntur. 
Karuni adminiculo' loca geocentrica , centum observationum temporibus re- 
spondentia computavi, et qui inde prodit calculi cum observatione consensus , 
eum sequens schema sistit: 







1 


Tenip. 
Seeb< 


med 


• 


Long. vera $ 


Cofrect. 


Latit. Ter. S 




Correct. 


Nro. 


Anntt* et dim 


^rg. 


ex obterv. 


element. 


* ex 


obterv. 


element. 


I 


1775 Febf. 


27 


i- jr 


43 /* 


353' 56' 24/7 


— 4i 


t 2 


-H o' 


8' 


29.'3 


- 1/5 


2 


- Dccb. 


II 


23 12 


40 1 


» 9 


240 10 4i 


, 2 


— 3i 


» 


-♦- X 


45 


23 


> 6 


— I 


» 7 


3 


1776 Aug. 


I 


23 28 


26, 


» I 


III 26 39, 


> 3 


— 0, 


f 5 


— X 


15 


56 


, I 


— 2 


1 


4 


- Au^. 


6 


23 37 


20, 


► 4 


118 2 28, 


. 9 


-♦- 0, 


> 3 


— 


3 


3 


» 8 


-•* 


. 4 


5 


1777 Maj. 


25 


2 18 


25^ 


» 4 


87 35 27, 


> 7 


— 1 1 


• 9 


-♦- I 


59 


43 


• 6 


-♦- 5 


f I 


6 


1777 Nov. 


5 


23 19 


29. 


/6 


206 12 44, 


> 4 


-♦- 5i 


» X 


-♦- 2 


12 


4 


> 4 


-H 2 


> 


7 


1778 Aug. 


18 


2 6 


58» 


» I 


166 55 


, 8 


-♦- 2 , 


p 3 


-f- 


xo 


37 


> 3 


-♦- 4 


. 9 


8 


- Aug;. 


20 


2 9 


41 i 


► 5 


169 52 24 


» 


-H I, 


» 


— 


5 


39 


» I 

• 


— 


> 8 


9 


- Aug. 


24 


2 13 


54 i 


> 3 


175 33 17 


, I 


-H 2, 


> 6 


— 


39 


49 


■ 


— 2 


> 


10 


1779 F^^'** 


5 


23 10 


43 1 


* 9 


191 45 II 1 


> 4 


-♦- 4 


> 4 


-H 


54 


5 


. 8 


-+- 


. 7 


II 


1779 Dec- 


3 


I 49 


5*1 


» 3 


269 2 53 , 


) I 


— I , 


> 6 


-" 2 


21 


24 


t I 


— I 


> 8 


12 


1780 Maj. 


28 


23 9 


18, 


» 6 


45 4^ 51 1 


» I 


-•- 1 1 


> 6 


— 2 


46 


59 


> 7 


-♦- 


> 6 


13 


- Jul. 


11 


2 10 


421 


» 7 


129 8 10, 


) 


-«- 2 , 


» 2 


-♦- X 


30 


57 


. 4I - I 


» 


14 


- JuU 


25 


2 33 


4*1 


. 6 


149 33 16, 


t 


-♦- 6, 


» 


— 


19 


22i 


f 8 


-H 


• 9 


^S 


- Jul. 


.12 
14 


2 34 


8, 


> 


154 5 39 1 


> 


•+• 7i 


► 5 


— I 


X 


53 1 


t 


•^ 1 1 


» I 


i6 


1782 Jun. 


2 21 


13. 





105 56 54, 


6 


-♦- 5i 


, 2 


-4- I 


49 


20, 


f 3 


-H I , 


> 4 


17 


- Jun. 


22 


2 34 


6, 


2 


116 27 6, 


' 4 


-♦- 3. 


> 5 


-♦- 


52 


5» 


, I 


-♦- , 


. 6 


l8 


- Jun. 


23 


2 34 


39 1 


► 4 


»17 33 I5 


> 8 


-^ 0, 


► 5 


-♦- 


42 


13 1 


. 5 


-H- I , 


, 2 


19 


- Jun. 


24 


2 34 


57i 


► 4 


118 35 53i 


> 8 


-♦- 4i 


» 


-♦- 


31 


49 < 


> 3 


*- I ) 


> 3 


20 


^ Oct. 


24 


I 58 


40, 


> 


235 ^ 44i 


► 5 


-♦- 5< 


. 9 


— 2 


57 


50 


> 6 


— I , 


> 3 


21 


1783 JuJ* 


26 


23 26 


7i 


, 7 104 42 14, 


* 5 


-♦- 5i 


> 6 


— X 


20 


15 


> I 


— 2 , 


> 4 


22 


1784 Mai. 


18 


2 13 


381 


► 9 


80 32 34, 


t 2 


-♦■ 5i 


> 2 


-f- 2 


XI 


24 


> 


-♦- 3 


> 8 


'23 


- Maj. 


19 


2 14 


0, 


, I 


81 30 37 1 


. 7 


-H 6, 


» 2 


H- 2 


6 


Oi 


> 8 


-♦- I ) 


> 7 


»4 


1784 Sept. 


«9 


2 7 


36, 


» 


203 9 3 i 


» 


-♦- 3i 


» X 


— 3 


6 


41 1 


> 


— 4< 


> 6 


25 


1785 Jan. 


10 


2 9 


45 1 


» 2 


309 38 5, 


9 


-^ 2 4 


► 5 


— 


'? 


32, 


.9^ — 5, 


» 


26 


1785 Jun. 


21 


23 II 


12, 


> I 


69 17 40, 


► 9 


H- 0, 


1 2 


2 


47 


49 i 


> 8 


— 0, 


> 3 


27 


- Aug. 


28 


2 20 


251 


» 8 


1S2 38 x8, 


> 


-♦- I , 


• 5 


2 


13 


52i 


» 2 


— " 2 , 


t 2 


28 


- Decb. 


29 


2 


181 


► 4 


295 44 * i 


> 8 


— 3i 


> 3 


-«- 


X 


21, 


» I 


-♦- 3i 


> 6 


29 


1786 Apr. 


12 


I 55 


35i 


) I 


42 21 35, 


6 


— 0, 


» I 


-H 2 


41 


X2, 


> 


-^ 1 1 


» 4 


30 


Scpt. 


20 


23 31 


$8, 


. 4 


161 2 34i 


> 


— 4i 


> 4 


-♦- 


32 


16, 


1 I 


— I , 


, I 


31 


1786 Sept. 


26 


23 33 


35i 


» 8 


167 24 25, 


-H X , 


> 


•4- I 


34 


59. 


> 6 


— 2 , 
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1787 Mart. 


21 


I 51 


26, 


, I 


18 3 .38, 


, 2 


-•* 2 , 


> 2 


-♦- X 


28 


27. 


I 


-♦- 6, 


. 8 


33 


Maj. 


18 


23 4 


57^ 


► 4 


33 40 44. 


> 3 


-♦- 1| 


X 


— 3 


7 


I3i 


> 8 


-♦- 3 , 


> X 


34 


- ^y^' 


I 


2 24 


26, 


t 


154 33 37i 


» 4 


-♦- 3i 


> 


— 2 


40 


25i 


» 2 


-" 4 ! 


^ 5 


35 


1788 Mart. 


II 


I 54 


59 


» 3 


9 37 141 


, 2 


— I \ 


, 2 


— 2 


28 


6, 


► 4 


-*" 3 1 


) 


36 


1788 Jul. 


4 


2 37 


H 


» 3 


129 21 16, 


• 9 


-~ 0, 


» 7 


H- 





x8, 


> 8 


-♦- 1 1 


) 2 


37 


1789 Febr. 


20 


2 2 


241 


> 4 


350 29 24, 


> 


— 0, 


» 7 


-f- X 


17 


8, 


. 6 


-♦- I , 


) 


38 


- Aug. 


5 


23 30 


30 


» 7 


115 28 42, 


» 2 


— 5i 


. 5 


— 


51 


3i 


• 7 


— I , 


5 


39 


1791 Jun. 


26 


22 21 


191 


» 7 


74 n 57 1 


) 


— 6, 


> 6 


— 3 


31 


9. 


> 9 


-♦- 4i 


2 


40 


- Jun. 


27 


22 20 


40. 


jj 


75 5 59i 


lJ! 


-♦- 3i 


> 6 


— 3 


21 


i5i 


• 4 


— 3 i 


4 


41 


1791 Jun. 


28 


22 20 


20 


, 2 


75 58 55 1 


> 9 


— 3i 


> 6 


— 3 


10 


5ii 


> 6 


— 3 « 





42 


Jun. 


28 


23 n 


48 


, I 


76 50 , 


> 


— 3i 


» 4 


— 3 


xo 


30. 


2 


-4- 0, 


4 


43 


- Jun. 

Jun. 


29 


22 20 


21 


I 


76 55 481 


» 2 


H- 8, 


» 3 


— 3 





10, 


4 


-♦- 2 , 


X 


44 


30 


22 20 


41 


> 8 


77 57 24, 


. 8 


— 4. 


» 


— 2 


48 


40. 


4 


— 5 1 


4 


■45 


- Sept. 


4 


X 22 


231 


f 3 


88 X3 481 


» 2 


H- 2, 


. 8 


— X 


SS 


X2i 


8 


— 2 1 


2 
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noclio mc^o computata , transmutavi ; loca helioceiitrica vero , quac ex elemen- 
tisdeduxeram, cum correctis Solis locis ad geocentrica reducta sunt, et ex difFe- 
rentia loci observali et calculati et ex cvolutione numerica aequationis (H) se- 
quens aequationum conditionis systeaia elicitum et constitutum est: 



— 5i 


:7 


-f- 0/207 dN 


•4- 5/195 Jlf^ 


— 0, 


'iSSde 


— 0, 052 dl 


' -0, 


247 f- 


/ = 


— o, 


4 


H- 0, 103 


-♦- 2, 673 


-f- 0, 


356 


-H 0, 072 


— 0, 


209 


— 


— 2, 


2 


-♦- 0, 024 


-♦- 0, 638 


— 0, 


186 


— 0, 060 


— 0, 


117 





H* li 


, 2 


-H 0, 157 


H- 4» n^ 


-♦- 0, 


231 


— 0, 073 


H- 0, 


134 


— 


2i 


, 2 


— 0, 173 


— 4* 740 


-♦- 0, 


016 


H- 0, 080 


— I, 


175 


— 


-H 8, 


. 8 


-♦- 0, 108 


-♦- 3, 008 


-H 0, 


412 


H- 0, 024 


H- 0, 


290 


— 


-4-6, 


• 3 


-♦- 0, 180 


-^ 5» «55 


H- 0, 


440 


H- 0, 034 


H- 2, 


190 


— 


-H 4i 


► 7 


-♦- 0, 167 


-*- 4t 783 


H- 0, 


416 


H- 0, 038 


H- 2, 


097 


— 


•4- 6, 





-♦- 0, 142 


-♦- 4, 069 
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Ut calculi neret compendiiun, hae centum aequationes, pentade pentadi 
addenda, in viginti contrahebantur. Ex quibus, conjunctim cum iis, quas 
dederant feptemdecim longitudines heliocentricae , ex transitibus derivatae , ad 
dcterminationem incognitarum dN, dnt^ de, dP, ^' hoc flnale aequationuni 
systema prodibat 
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Anm epochae argumeniorum pro integris annis solummbdo ift tabillas recipiei^ 
dae eranti cum iUorum reduciio ad datiun anni di^m per additionem numeri 
dietum, ab initio anni praeterlapsoriun^ directe obtineatur. Cujus additionia 
causa ne peculiaiis tabula requireretur, mensium diebus adjectus fuit numerus 
dierum anni currentium. 

Omnes perturbationum tabulae constructae sunt pro valoribus zerousque ad 

— ^ 4* 3^5 I * ^^^ omnibus annis, qui in tabula II per se ipsi contineutur, 

etiam argumentorum valores nunquam huncterminum excedunt. Quando vero 
pro epochis remotioribus tab. III uti necesse erit , tunc fieri potest , ut argu* 
menta perturbationum superent tabulariun Bnes. Quantitates tum a quolibet 
argumento subtrahendae sequenti continentur tabella : 



Quantitatum constantium additione omnes longitu- 
dinis heliocentricae et radii vectoris perturbationes posi- 
tivae factae sunt. A, perturbationnm summa in longi- 
tudine detrahendae sunt 31 minutae secundae, et ab il- 
lis radii vectoris quantitas 0,0000037. 
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Quantitates constantes pro perturbationibus in longitucline 

heliocentrica. 
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Tab. Vn. Aff. 11. 
Ttb. VHI* Arg. IIT. - 
Tab. IX. Arg. IV. - 
Tab. X. Arg. V. - 
Tabw XL Arg. VI. - 
Tab. XII. Arg. VH. - 
Tab. XIII. Arg. VHL - 
Tab. XIV. Arg. IX. - 
Tab. XV. Arg. X. -» 
Tab. XVI. Arg. XL - 
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II. Quantitates constantes pro perturbationfbns tadn vectoris. 



Tab. XVIII Arg. IL seu $ — $ quantitas constans 
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Ex valore ipsiiis // habebitur tertia aequatioy ad determinandam Veneris 
massam; 

III. 0,11315 — /V = o; 



IV. DetenniJiatio nodi et inclinationis ex ohservdtis latitiidinibus 

geocentricis. 

Elementorum ope ellipticorum emendatorum per valores dN, diit^ 
de^ dP supra inventoSy eorumque in limine negotii pro nodo et inclinatione 
8upposiu>runi , calculavinius latitudines heliocentricas , observationum geO"* 
centricarum temporibus respondentes; observatas autem latitudines geoccfntri* 
cas distantiarum ope Mercurii a sole etterra, ex elementis ellipticis correctis 
definitarum, ad heliocentricas reduximus. Quo facto ex comparatione loco^ 
rum, per observationcm et calculum datorum, sequens aequationum condi*' 
tionis systema consequuti sumus: 
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7—0, 965 


-Ho, 


032 


— c 


25 -*- 5» 4 ~<>» ^08 


— 0, 12 t 


= 0; 


50^ -♦- 5. 


4 -*-o, 941 


— 0, 


041 


HI c 



29 



Ji •*• d»*5 -^Of^Ooidi -Ho/i2aii2 tTo 



J2 H- 8, 2 -t-o, 561 

53 •+• 9« 7 — o, 354 

54 •+• 9» 4 — o» 972 

55 -H Of 0.-4-0, 982 

56 — 6 I, — o, 365 

57 — I, 4 -4-0, 933 

58 —14, 6—0, 458 

59 -♦-14, 6 — o, 294 

60 -Hio, 4 — o, 997 

61 -«- 9, 2 — o, 462 

62 -♦- 4» 9 — o, 976 

63 -4- 6, Q -— o, 987 

64 H-13, 3 — o, 452 

65 — I, 5 —o, 995 

66 — 4« 8 -4- o, 519 

67 -♦-12, 4—0, 667 
*8 -♦- 3, 6 — o, 909 

69 — 16, 2-4*0, 047 

70 -4- O, O — O, 201 

71 — 6, I —o, 639 

72 — 5, o — o, 675 

73 -♦- 9» 9 -^o. 995 

74 -H 4, 4 — 6, 986 

75 -♦- 2, 4 — o, 972 



— O, lOI 

— o, 114 

— o, 029 

-4-0, 023 
H-O, 114 

— o» 044 
-4-0, 108 

— 0, 117 

— o, 009 
-Ho, 108 

-f-o, 027 

-4-0, 020 
-^o, 109 
-f-o, 012 

-4-0, 104 

— o, 090 
-f-o, 051 

-HO, 122 

-4-0, 119 

-HO, 094 
-4-0, 090 

— o, 012 

— o, 020 

— o, 029 



— o 

— o 

— o 

— 

— o 
^o 

ZZ o 

— o 

— o 
~ o 

— o 

— o 

— o 

— o 

— o 

— o 

— 

— o 

— o 

— o 

r^ o 

— o 
= oJ 

= 0; 



76 -^ii/i — o,*954A' ^o,'o37iA =0; 

77 — I, 4 —o, 930 

78 — 10, o — o, 603 

79 — 7, 4 — o, 642 

80 — 17, 2 — o, 267 

81 — 2, 4 —o, 313 

82 — 13, 4—0, 403 

83 — 3* I ^o, 446 

84 — 5, 6 —o, 488 

85 -4- o, 9 — -o, 570 

86 -4* 3, 8 —o, 609 

87 — 7» I — o» 683 

88 —II, 5 — o, 718 

89 — o, I — o, 751 

90 — 10, 2 — o, 783 

91 — 6, 5 — o, 890 

92 -4- 8, 9 —o, 699 

93 — 9. 7 -»-0» 335 

94 — 9, 9 -t-o, 124 

95 — 6, 8 —o, 129 

96 — 18, I — o, 364 

97 —14, 9—0, 408 

98 — 8, 5 —o, 451 

99 -*-i3. 7—0, 494 
100— .7, 5—0, 535 



— o> 045 
-4-0, 097 
-4-0, 093 
-♦-o, 118 
-4-0, 116 

-HO, 112 
-4-0, 109 

-4-0, 107 

-4-0, 100 
-HO, 097 
-HO, 089 
-4-0, 085 
-HO, 081 
-4-0, 076 

— o, 056 

— o, 088 

-4-0, 115 
-♦-0, 121 
-HO, 121 
-4*0, 114 
-4*0, III 
-4-0, 109 
-4-0, 106 

-Ho, I03 



— o 
~o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 

— o 
~ o 

— o 

— o 
~o 



£x his aequationibus , per methodimi minimorum quadratorum tractatis 
emergit 

-♦- 154, '440 -4- 76/020 di — 6, '604 il^ rr o; 
— 122, 140 — 6, 604 -4- I, 759 — o; 

di = ^ 5,'9 ; iliJ rr -4- ^i,''^^. 
Substitutis hisce valoribusin aequationibus conditionis e^rumerrores sunt: 



Nro. 



I 

2 

3 
4 

5 

6 

7 
8 

9 

10 
XI 

12 



Error 



— 2. 5 

- 3. 8 

- 3. 8 
-4- O, 9 
-4-10, 4 

-4- 4* 3 
—10, 9 

— «. 5 

— 4. i 

-♦- I. 7 

- 3. '7 
-H Jf 4 



Nro. 



13 
14 
15 
16 

17 
18 

19 
20 

21 

22 

23 

24 



Error tNro. 



— 1/8 
.4. I, 8 

— o, 3 

-4- 2, 9 
-4- I, 5 
-4- 2f 3 

— 3. o 

— 2. 4 

•^ 6, o 

-♦- 5t 7 
-^ 3» 9 

— 9f 3 



25 
26 

27 
28 

29 
I 30 
31 
32 
33 
34 
35 
36 



Error 



>■■ 



-6,-3 

— o, 8 

— 5» I 
-4.7.6 

— 3. 4 

— 2, 5 

— 4» I 
-♦-15. 5 

-4- 7. « 

— 9» 6 

— 8, 4 
--6, 2 



Nro. 



37 
38 

39 
40 

41 
42 
43 
44 
45 
46 

47 
48 



Error 


Nro. 


Error 


Nro« 


Error 


<* 
— 7. I 


49 


H- 2,-9 ' 


61 


-»-i6,*4 


-4-10, 6 


50 


-4-6, 4 


62 


-4. I, 6 


— 0, 5 


51 


-♦- 2t 7 


63 


-4- 3t 


— 6, I 


52 


-H 2, 2 


64 


-♦- 0, 6 


— 2, 


53 


— 2, 9 


65 


— I. 3 


-4- 0, 4 


54 


-4- 0, 9 


66 


-»- 7. 9 


-f- 0, 4 


55 


-4- 7. 9 


67 


-4- 0, 3 


-H I, 9 


56 


H- 2, I 


68 


-f- 3» 


^ 6, 6 


57 


H- 0, I 


69 


— 4* 7 


— 8, 8 


58 


— 7. 4 


70 


— 9. 7 


— ^3. 7 


59 


-4- I. 9 


7' 


— '. 3 


— 5t 9 


60 


— 5f 7 


7« 


— Of • 



X 



4» 
V A L O R E S 

quantitatum auxiliarium A, B, C, D. 

vid. pag. 17 



/irgumeittum 


anom. n 


,..,. 




^rgumetttum 


anom. n 


,.A fi. 


A^ 


A. 


B. 


C. 


D. 


Arg. 


Arg. 


A. 


B. 


C. 


D 


Ait 


£)• 


-i-o.j:6-l- 


-1-0,000— 


-+-0,000 — 


-*-o,387-H 


J6P 


90° 


-4-0.096-+- 


i^oTp 


-4-1,8 Ji- 


-l-o,i{o-+- 


270' 


2 


°<3I5 




002 


0.O4J 


0.387 


J59 


91 


0,085 


o,o7s 


1.860 


0,1 39 


268 


4 


0,325 





004 


o,oS6 


0.J87 


J!6 


94 


o,07J 


0,076 


1,983 


0,128 


166 


6 


0>ji5 





006 


0,129 


0.386 


354 


96 


0,061 


0,077 


i,9tS 


0,116 


164 


8 


0,324 





008 


0,173 


0.386 


iii- 


98 


0,049 


0,078 


1,941 


0.104 


161 




-^OiJ24-*- 


-1-0 


009— 


-»-0.2 16— 


-4-0.385-1- 


350 


100 


-4-0,0 js-t- 


-4-0,079— 


-1-1,966— 


-t-o.09i-«- 


Zlfo 









011 


0,160 


0.383 


348 




0,012 


0,079 


1.989 


0.079 


iS8 


14 


0,}I2 





OIJ 


O.3OJ 


0.J81 


346 


104 


-4-0,007-+- 


0,080 


2,011 


0.066 


2i6 


16 


0,310 




ois 


0,347 


O.JSI 


344 


106 


—0,007— 


o,oSo 


2,030 


D.OSJ 


'54 


IS 


0.3.9 
-»*.3i7-'- 







0,391 


°.379 


Mi_ 


108 


0,0 2 2 


0,081 


2,048 


0,040 


'JL, 


20 


^^ 


019— 


-i-o,435— 


-(-o.J77-t- 


J40 


110 


- o,oj6— 


-t-o.oSi- 


-t-2,064— 


-•-0.026-4- 


IJO 




0,516 


Q 


021 


0,479 


0,375 


JJ8 


112 


0,053 


0,08 1 


2,078 


-4-O.OII-t- 


248 


24* 


0.314 





OJJ 


0,524 


O.J7' 


336 


[14 


0,069 


0,0 Si 


2,089 


— 0,002 — 


146 


16 


0,311 





02i 


0,568 


0,370 


J34 


116 


o,oS6 


0,081 


2,097 


0,017 


'44 


18 


0.J09 





oi6 


0,6 ij 


0,367 


JJ'. 


118 


o,ioj .. 


0,08 1 


2. 102 


O.OJI 


24J. 


30 


^0,306-1- 


^ 


ojB- 


-1-0,658— 


-»-o,j64-H 


33° 


110 


— o,r2o— 


-4-o,oSi — 




-0.046- 


140 


31 


0,303 





OJO 


0,701 


o,j6o 


3^8 


ti: 


0.138 


o,oSo 


2,104 


0,061 


138 


34 


0.300 





oji 


0.747 


o,J56 


526 


(24 


0,1 57 


0,080 


1.098 


0,077 


ij« 


3<5 


0,296 





034 


0,791 


0,35' 


JJ4 


116 


0,175 


0.079 


Z.0S8 


0.09 J 


»J4 


i8 


0,292 


Q 


036 


0,836 


_o.j48 


lii- 


128 


0.194 


0.078 


1.0 7 J 


0.1 oS 


iii_ 


4«» 

4» 

1 


■4H>.!88-<- 


^ 


oj8- 


-t-o,83i— 


-<-o.J44-»- 


3 70 


130 


— 0,2IJ— 


-4-0,077— 


-t-j,0S4— 


—0,114— 


IJO 


0,284 





039 


0,925 


O.JJ9 


J>8 


13' 


0.2J1 


0,076 


2.031 


0,140 


■ iS 


0,279 





041 


0,969 


0.3J4 


J16 


134 


0.1 S2 


0,07 j 


J.003 


0.IS! 


ij6 


0,174 





04 J 


1.01J 


0.JJ9 


J14 


136 


0,271 


O.07J 


1,970 


0,171 


"4 


o.>69 





045 


1.056 


o.ji4 


J" 


13S 


o-'9' 


0,07 r 


1.931 


0.187 


Jii_ 


50 


it-o.i64-t- 


-t-0 


04«- 


-t-1.099— 


■+-o,ji8-<- 


Jio 


140 


-0,3 10- 


-+-0.070— 


.4-1.887— 


— 0,JOi— 


IJO 




o,2;9 




048 


i.M' 


0,3 12 


308 


141 


0,329 


0,068 


i.SjS 


0,117 


118 


12 

{9 


0.15 z 


Q 


OJO 


m8j 


o,jo6 


J06 


144 


0,348 


0,065 


1.783 


0.2 j 2 


116 


0,246 





osi 


1,224 


0,199 


J04 


.46 


0.367 


0.06 3 


1.712 


0,147 


114 


0.2J9 





053 


1.^64 
-4-1, JOJ— 


_o.29i_ 


JOi_ 




o,j85 


0.060 


i.6;6 


0,261 


211 


60 


.4-0,232-+- 


^ 


055— 


-4-0, i8 5-^ 


JOO 


150 


—0,402— 


-+-o,d;3— 


H-I.58S- 


—0,2 75- 


ItO 


62 


0,2! 5 




056 


'.J4S 


0,278 


:98 


151 


0,419 


O.OS5 


1,508 


0,288 


J08 


64 


0,118 





os8 


1.3S4 


■ 0,271 


296 


'54 


0,436 


0,051 


1.426 


0.J01 


zo6 


66 






OS9 


i,4:j 


0,263 


294 


"56 


0.451 


0.048 


".J39 


0.JIJ 


104 


6S 


oi^O! 





061 


1.460 


0.255 


£ii_ 


1S8 


0.466 


0.045 


1.246 


O.J24 


JOl 


70 


-4-0,194-+- 


-t-0 


062 — 


-t-i,497— 


-4-0,246-»- 


290 


160 


—0.479— 


-1-0,041— 


-t-1,149- 


— o,jJ4- 


JOO 


7' 


0..8S 





064 


1.S34 


0,238 


288 


162 


0,492 


0,037 


1.047 


0,344 


198 


78 


0,177 




o6s 


I.S70 


0,229 


286 


164 


0.504 


0,0 3 4 


0,942 


o.3iJ 


196 


0,1 63 





066 


1,605 


0,220 


184 


166 


0,514 


0,0 JO 


0.83 j 


o,j6i 


'94 


o..!8 





068 


1.639 


0,2II 


282 


168 


0.5^3 


0,026 


0,720 


0.367 


iii- 


8a 


-Ho,i49-t- 


-l-o 


069- 


-Hi,673— 


-»-0,IOI-+- 


280 


170 


— o,5Ji — 


M-0,02I — 


-l-o,60s-.- 


— o,j73— 


190 


82 


o.tJ9 




070 


1.706 


0,19» 


278 


171 


0.5 J7 


0.0(7 


0.487 


0,378 


■ 83 


84 


0.129 





071 


1,718 


0.1 81 


176 


174 


0.542 


0.01 j 


0.367 


0.381 


186 


86 


0,119 





072 


1,770 


0,171 :74 


176 


o,54& 


0,009 


0,245 


0.J8S 


194 


88 


0.I07 





07 3 


1.801 


0,161 272 


178 


0.548 


0,004 


0.12J ; 


0.387 


181 


90 


.*.o,096-H 


-t-o 


07S— 


-HI,8iI— 


-t-0,150-4- 


»70 


180 


O.J4» 


-+-0,000— 


^-o,ooo— ^ 


—0.387— 


i8a 



TABULAE MERCURII 



NOVAE ET CORRECTAE 






EX 



THEORIA GRAVITATIS 



ILLUSTR. DE LA PLACE 



£T EX 



O B S E R V A T I O N I B U S R E C E N T I S S I M I S 



DEDUCTAE. 



^ -■'■'■ - - ' ^ • ' ■ ' 





TABULA I. 








Specularum astronotnicarum differentia a McridJano 


SErBERGEKSI in 




teuiporc, et 


latitudo gcographica , cum reductione Epocliaruni 








niedii motus Mercurii. 








No.nln. 


Ipeciilaruin 


3:ti(rcv. M«id. 

ui lcmpore 


Lnutuilo 


Ej>och. 
meJ 


T"' 




Aboa 


linniae 


o 4(i 13 , or. 


60 27 7 


— 7 


si> S 




Agria 


liungariae 


38 37. o"*- 


47 Si 54 


— 6 


3!. I 




'Alba Ciiroliiia 


Hiingariae 




46 4 21 


— 8 


45. 5 




1 Aluxamlria 


Aepvpti 


I 16 47, or- 


.11 IJ 5 


— IJ 


i,6 




1 Amaleloilanum 


ilalaviae 


2i 14, OC. 


j; 2t 17 


-*- 3 


59 1 4 




■ Barcino 


Hispaniae 


J4 «3 . "c. 


41 :i 53 


-^- 5 


;□. 




iBeroliiinra 


llrandcnb. 


10 jo, or. 


S- Ji 45 


— 1 


47. 4 




;Blenheim 


Aneliae 
Itnliae 


43 iS, oc. 


;i ;A 19 


■+■ 8 


14, I 




Bononia 




44 >V S* 


— 


= 5. ' 




iBoitoniunL 


Amer. sept. 


S 26 !i. oc. 




-*- 5S 


44. 




iHrema 


Saxon. iufer. 


7 44 . ^f^- 


5J 4 4^ 


-l- I 


19. " 




BrunsviGuni 


Saxon. infer. 


43. oc- 


;; ij ^9 


•+■ 


8, 2 




iUuifa 


Hungariae 


033 14, or. 


47 '9 44 


— S 


40. 




' Ituaisatna 


Lusatiae 


14 46, or. 


St 10 3J 


— I 


Ji. 




^Cairo 


Aegypti 




JO I Jl 


— 14 






, Cantabrigia 


Angh^ac 


04; 3^, ot. 


s^ i; J6 


-f- 7 


16', 2 




Ca>d]a 


Westpbal. 


5 7. oc. 


51 19 10 




52, { 




Cclla 


Wcstphal. 


; 4? . oc. 


S' 37 49 


-H 


27, 8 




1 CobnrEnm 
iConinibrica 


Fraiicoiiiae 


s6, or. 


;o IS 19 


— 


9. S 




Lusitaniae 


I 16 3J. oc. 


40 12 JO 


-+. IJ 


3. I 




^ConstantijioiJolis 


Turciae 


I !• 4;, or. 


41 I J7 


— 12 


24. 4 




1 Cracovia 


Poloniac 


36 4S. ox. 


50 i S4 


— 6 


16, s 




Crnnifanum 


Au9t. sup. 


IJ j6, or. 


48 i 29 


— z 


19, 1 




Dillinga 


Sueviae 


sj, oc. 


48 34 33 


-H 


9t 4 




Dorpaium 


Liboniae 


I 3 ji, or. 


S8 " 47 


— 10 


53. 5 




Drci.la 


Saxoniae 


II S4. *""■ 


S' 3 9 




1 , 7 




Dublinum 


Hibcrniae 


1 8 1 1 . oc. 


;j n 11 


•4- II 


39. 3 




Florentia 


Ilaliae 


1 7. or. 


4i 46 41 


— 


21. 7 




Gatles 


Hispaniae 


I 8 6, oc. 


j6 J2 I 


-1- 11 


36. 7 




Gedanura 


■BoruEBiae 


j[ 36, or. 


S4 io 48 


— s 


'3 > 3 




Gcneva 


Helvetiae 


iS II, oc. 


46 II 


-+- 3 


7, 7 




Gotha. Ohierv. Sevberg. Thuring. 


0, — 


;o ;6 7 








Gotlinga 


\Ve6tpbal. 


3 14. oc. 


51 Ji 54 


-4- 


3'>. I 




Genua 


Ilaliae 


7 ^. oc. 


44 M 59 


-H- 1 


i: . J 




iGrcnovicum 


Angliae 


41 (6, oc. 


St 28 39 


-t- 7 


19, 2 




Halla 


WcBiphal. 


4 56, or. 


I< 30 34 




5° t 4 




Hambnrgum 


Saxon. infer. 


j 4, oc. 


53 J4 3' 


-t- 


31.4 




Havnia 


Daniae 


T 21, or. 


5; 4' 4 


— , I 


15. 3 




jHohnia 


Sucriae 


19 17, or. 


59 Jo 31 


— 4 


59. ^ 




, Iscnbcrpa 


Saxoniac 


4 ;o, or. 


50 S7 SS 




49. 4 




; Lilicnthaliiim 


S;i\oi). infcr. 




SJ s 25 


-1- I 


14.3 




'. Lipsia 


Sjyoniac 


fi IJ. Or. 













TABULA I. 










Specularum nslronomicnriini difTcrenlia 


a Meridiano Sef.be 


n G E ^' 8 X in 




tciuporc, et InLiludo 


geogrnpMca, 


cum reductionc Epocharum 






metlii motus 


Meiciiiii. 










Noriiin» Specuhiiim 


Diilrr. MerM 


LMitudo 


Rwlueuo 
Epoch. mon* 




Loinlinum, S. PauVt 


Angliae 


1' , , 

43 iS oc 


5' 3= 49 


-1- 7 


.-.J 




LomUiiuiii, JHablb, Jlause Celi 


. Ducis 


4J !7 


oc 


51 30 30 


-•- 7 


24 






Lug.Iumim 


llataviae 


o 14 59 


oc 


Ji 9 30 


•*• 4 


I! 






LiiiciM ParisioTum , 0. /• 


Galliae 


33 3! 


oc 


43 io 14 


-*- ! 


43 






Mailritiim 


Hispaniae 


o 57 43 


oc 


40 ) 5 i3 


-t- 9 


!o 






I^Ianlicmiiim 


Palati.l 


o 9 3 




49 19 iS 




31 






Massniii. Ubs. J. 


Ciilliae 


21 27 


oc 


43 17 S» 


-^ J 


39 






Meili*»luiiiim, Jira-a 


lialiae 


6 II 


oc 


4> 2» » 


-*- I 


3 






Mirapicuiu 


Giilliae 


o 35 »5 


oc 


4i ; 19 


•4- 6 


1 






Miilavia 


Curlaud. 


o si sS 


or 


i^ 39 6 


8 


{I 






Mons PcBSulanus 


Galliap 


o 17 =5 


oc 


43 36 i9 


-+- 4 


40. 






Mojilalbaiiujn 


Galliae 


37 3' 


oc 


44 f> 50 


-f- 6 


II 






Maiiachiuiu 


Davariac 


3 :4 


or 


48 8 10 





34 






Moscun . Oix. J. 


Moscoviac 


1 47 '6 


Or 


!5 4!'4i 


— tS 


»7 






Nciipolis, Obj. 


Italiae 


14 9 


or 


40 ;o is 


— I 


14 






Oxoiiium 


Angliae 

Ganiae 


47 56 




;i 4; 40 


-t-' S 


10 






Oltiiae 


18 i; 


oc 


43 7 » 




8 






l'aiiorniiim 


Siciliae 


10 31 


or 


, J3 6 44 


— I 


47 






riitaviuiu 


Italiac 


4 i>" 




4> 14 3 




4^^ 






Petropoli. 


Uussiae 


I i3 17 


or 


S9 S'^ ^3 


_ ij 


10 






Philiiatlphia 


Americ. 


5 43 4; 


oc 


39 56 S> 


-H 53 


36 






PiDiiitz 
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i8i6- 






3 


IS i: n 


I 16 j6 19 


78 


33S 


JS 


41:0 


84 


24 




1817 




17 16 50, 


S 


IS iJ 19 


1 16 J7 11 


IJI 


Hi 


W 




i;o 




!■ 


10; 


'331 


2047 










S 






61 


Kq 


104 


19 


;.6 


Bo 


79 


469 








i8f9 






3 


iS i; II 


1 16 J8 JS 


1.19 


; 


264 


6; 


33 1 


7S 


i; 


Jjo 


1061 


376 




i86o» 


J 


1 Ji J!. 4 


3 


IS 16 7 


t 16 39 18 


71 


'^ 


224 


4 


1:47 


77 


5° 


192 


357 


74» 




1861 


rt 


16 14 J7, 


3 


IS 17 4 


I 16 40 


j 


i3 


184 


So 


.6., 


76 


77 


S3 


722 


1106 




186= 


8 




3 


i; 18 


1 16 40 42 


7« 


.24 


'44 


vs 


197W 


.74 


I. 


418 


10B7 


'471 




i«63 


10 


ij 40 44. J 


3 


i; iS ;6 


I 16 41 J4 


V 


JO lOJ 


34 ^3431 7- 


48 279li4S=l'aj!| 
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TABULA II. 

Epochae mecllonim raotuum Mercurii tenipore medio currentc sub 
Mcridiano Observatorii SEEBEncENSis. * 




Anni 


Long. n.e.l 5 


Aphdiiim 


Nodus 


II 


A-M- 

III 


IV 

64 

JS9 
j4i 
J09 


Affi 
V 

80 
"9 
64 

3 
49 


A.R. 

1710 
J075 
5440 

j8o6 
4172 


Vil 

~i 

70 
6S 
66 
6>- 

64 
bi 
60 
59 
(S 


':* 


IX 


AfB. 
X 


A-B- 




1864» 

1S66 
1867 


o'ir;9'io,*4 
2 5 i; 14, 

5 22 33 3'. * 
7 20 27 7. 4 


SM;"i9';2' 
3 15 20 .,S 
3 I! 21 44 
3 i; 2: 40 
8 H 23 if' 


iM6°42' 6" 
1 16 4: 43 
i 16 43 30 
t 16 44 IJ 

I 16 44 ss 


86 
17 
9J 

24 
161 


37 
4' 

4S 
54 
6> 


77 
47 

75 
'9 

46 

74 

46 
73 

16 
4J 
7: 
'S 
4' 


141 

I 

357 

J28 

90 


I8i9 
113 
478 
84.J 

1109 


"1] 

ijo 

894 
1260 




1869 

1S70 

1S71 

187:" 

iS73 


9 14 'o ". 

11 7 53 '4. 6 
1 I 56 IS, J 

3 :9 M M. ■! 

4 ;j 7 5S, t 


S i; 24 32 
S li 2; 28 
3 1; 26 24 
■i 1! 27 20 
3 I! 23 16 


I '6 4> 37 
1 16 46 19 
1 16 47 1 
1 "5 47 43 
1 16 43 16 


3J 
109 

40 
117 
48 


73 
73 
8j 

t 


26S 
iS^ 


9; 
JJ 

79 
18 
64 


20? 
;6a 
9J4 

IJOO 

i66s 


454 
J'? 

"77 

js 

40 3 
:64 

I2( 

491 

JSi 

JIJ 


'574 
19J9 

'J4 
S99 
965 


1624 
'989 
'JS3 
J>9 

68j 




t874 
.375 
iS76i< 
1877 
1373 


6 16 si r, 6 

E 10 34 S. = 
<o 8 12 4". 4 

I f 4f. 
i ij 4^ 4S. 6 


S 15 29 12 
S 1,- 30 8 
3 15 31 4 
3 .5 J2 
3 15 J2 5« 


t 16 49 8 
[ 16 49 jo 
1 16 ;o j2 
t 16 si 14 
. 16 si 56 


1:4 
5! 

IJ2 
6j 

'39 


IJ 

i6 


67 

J7 
J93 
JiJ 
J'2 


43 
94 
JJ 

7S 


2031 
2J96 

276; 
3127 
J49J 


56 

!4 
53 

S: 

50 


'33° 
169S 
J061 
356 

720 

10S6 
•45' 
18.7 

477 

843 
1208 
i!7f 
1938 

:J4 

i99 
964 
>j:9 

'& 
1060 

355 
7:0 
10B6 
1451 
1S61 


1048 
1412 
1773 
'14: 

107 

471 
8J7 

i;66 
19JO 

2296 
260 
625 
939 

'355 

1719 
J083 

48, 
413 
778 

1142 
1507 
1872 

"37 




■ 879 
1880B 
1881 
18S2 
iSSj 


5 19 j> r-' ' 

S >7 =0 iS, 4 
711 33^0 
9 4 46 3 i, 6 
10 28 !9 J9. i 


S '5 33 52 
S j; 34 4S 
S 1! 35 44 
8 is 16 40 
3 15 37 J6 


I .6 52 J8 
I 16 sj II 
I 16 54 3 

1 16 S4 45 
[ t6 55 27 


70 

i 

8fi 


37 
44 

56 
62 


172 
'3; 
'9- 
'!' 


17 
6j 

47 
93 


jsss 

41 2 S 
:i5 
620 
9S6 


4? 
47 
46 
44 
4: 


14 
4' 
69 

41 

6s 

30 
67 

lo 
iS 
6S 
9 

37 

64 
7 
J6 
*J 
6 


74 
440 

JOO 

ibi 

58S 
J49 

475 
Jj7 

19S 
59 

4:4 
2S6 
1-17 

7 
:7J 
:J4 
9) 
460 




1834" 
1885 
1886 

18S7 
iSSSii 


26 18 15, 4 
i 20 1 19. 
4 'J 44 :^. 6 
6 7 17 j6, 2 
8 s 16 :. 4 


S i; j8 ji 
3 15 39 28 
S is 40 24 
S 1; 41 20 
3 .,- 4; 16 


1 16 56 9 
I 16 $6 si 
I 16 S7 33 

1 16 sS 16 
i 16 53 58 


IS 
94 

!5 

101 

33 


6S 
74 
80 
66 


J-' 
397 
.156 


J: 
73 
16 
62 


'ii: 

'7'7 
20SJ 
:448 

2S1; 


41 
J9 
38 
J6 

3! 




18S9 

1890 
I89I 
169^1. 

i89J 


9 !8 59 6. 
II 22 42 9, 6 
I 16 2S .3. 2 
3 >4 IJ 49. 4 
5 7 56 !i. 


S I! 4t '2 
S i; 44 8 
S 1! 45 4 
8 is 46 
8 is 46 S6 


i 16 59 40 
i 17 ii 
I 17 1 4 
I 17 I 46 
i 17 2 29 


7 

'•S 


9 

17 
33 

39 
45 

57 
6j 


.7S 
-'36 
'95 
'56 
116 

75 
3i 
401 
j6i 

32C 

2S0 
240 


47 
9- 
Ji 
77 
16 

61 

107 
46 
91 

30 

7) 
14 


J180 
i545 

3911 
4*77 
J08 

67J 
lojS 
140S 
1770 
:'J5 


3i 
5: 

»9 

:S 
14 
:J 

'9 




1894 
1895 

1396B 
1897 
189 3 


7 I 39 S^. 6 

8 2J IJ 0, I 
10 2j II j6, 4 

16 54 40, 
2 10 37 43. 6 


8 15 47 51 
3 is 48 48 
3 is 49 44 
8 JS So 4' 
3 IS Si 37 


I 17 3 ti 
' 17 3 53 
I "7 4 3! 
I 17 ! 17 
' 17 ! !9 


,0 

1J2 

64 

140 

7' 




1899 
190OC 


4 4 10 47. ! 

5 28 j 50. 9 


8 I! 51 33 
8 is 53 ^9 


■17 fi 4' 
I 17 7 24 


i 
78 


69 
7i 


ssoi 
:S66 


IS 
16 


34 
61 


321 

182 


476 


566 
9JO 





TABULA Iir. 


Motus Medius Mcrcurii saecularis, 


)ro reduclione Epocharum 


ad tempus datum. 




Long. 










A'((. 


A.R 


A.B 


*-«. 


AfB 


Atb. 


Arg. 


A,«. 


Anni 


med, 5 


Aphcliuni 


NoJus 


" 


111 




V 


VI 


Vii 


VIJI 


IX 


X 


XI 


— 1500 


oiTS-iib.b 


II 6 39 16. c 


ii II 26'ij.5 


43 


50 


IIO 


90 


I1I7 


6 


33 


los 


697 


IIO 


— 1400 


l i 1 12.1 


11 8 II 39.4 


II ij j6j3.6 


'57 


30 


161 


64 


400S 


J7 


:o 


334 


:oj 


583 


— IJOO 


J 16 647,8 


II 946 i.J 


u 144643.7 


87 


9 


(Ol 


37 


T!?6 


6« 


7 


59 


1295 


1056 


— tioo 


8 II ij,4 


II 11 I9J?.2 


II li 5658.8 


37 


79 


341 


lo 


3438 


7 


79 


189 


S55 


iSjo 


— 1100 


10 14 15 59,0 


i.iijMS.i 


II 17 7ij,9 


'3' 


58 


J8i 


90 


9S5 


38 


66 


IJO 


1M94 


2004 


— 1000 


Oi8ro34/. 


II 1436 II.O 


II 181729.0 


81 


38 


16 


69 


:667 


65 


54 


242 


.158 


88 


— 900 


3 11 li lO,) 


" 15 59 3i.9 


II 192744-.' 


3' 




56 


Jfi 


414 


9 


4' 


44^ 


41: 


5 51 


— 800 


,- t(, 19 4S,S 


11173' S6.3 


M 203759.2 


58 


?.6 


96 


11 


2296 


J9 


29 


196 


'7!7 


10:4 


— 700 


8 IOJ4II-4 


II 19 619.7 


11 11 48 14..! 


74 


6» 


134 


9r 


.II7S 


-JO 


15 


4:9 


999 


.484 


— 600 


10 34J8 57.0 


11 io39 4:,6 


iwi 5829.-! 


U 


4! 


176 


64 


1725 


10 


S 


150 


rS6 


1971J 


— soo 


I 8 413^.6 


11 11 13 5,; 


11 14 844.4 


119 


2> 


ii7 


i^ 


(605 


41 


76 


379 


1649 


44 


— 400, 


31M8 8.1 


II 3346^3,4 


111,- 1859.6 


H 


4 


2S7 


11 


U5J 


7' 


23 


104 


8S4 


!'8; 


— jooi 


6 65241.8 


11 25 195'. 1 


11 !6 J9 14.7 


18 


73 


29; 


9> 


3036 


10 


4« 


336 


IJO 


981 


— JOCO 


41! 57 '3..! 


[I 15 1949-6 


11 !6i9ij.6 


s 


64 


287 


8.- 


3016 


I 


Si 


323 


139 


98. 


— 100 


7 10 ' Si-9 


.11653 w,6 


II :7 J9 J«-6 


lOJ 


43 


3^7 


55 


57i 


ii 


37 


48 


1474 


'45! 


— JOD 


9 10 S7.0 


II iS =6 55,5 


11 284943.7 


51 


j. 


j66 


iH 


'454 


61 


14 


276 


737 


1918 


-4- lOD 


1 9 59 J.i 


13321.9 


I 1015,1 


93 


6S 


39 


79 


18SJ 


30 


71 


:;8 


'334 


47J 


-+- loo 


424 3JS,5 


3 645.8 


2 10 30,1 


43 


48 


79 


SJ 


3763 


6t 


58 


4!7 


598 


946 


-+- JOO 


7 4 M'.5 


440 8.7 


3JO45.2 


IJ6 


i7 


118 


25 


IJ09 


9' 


45 


iSi 


1931 


1418 


-H 400 


9 14 I 44.S 


61331,6 


441 0,4 


s; 


5 


i;S 


104 


3190 


=9 


S' 


409 
"33 


"94 

458 


1891 
2364 


•+■ 500 


11 24 047,5 


74654.5 


5 5' i5'5 


i4 


73 


■97 


77 


7J6 


S9 


'7 


-1- 600 


2 8 s;;.o 


9:017.4 


7 I 30,6 


nS 


s; 


■137 


So 


i6i3 


90 


S 


36: 


179; 


437 


-t- 700 


418 416,1 


oi0 5J4°.J 


81145.7 


n 


ji 


.76 


23 


164 


±S 


75 


86 


1056 


909 


-+- 800 


6i8 319,1 


i; 27 j,i 


9" 0,8 


.•6 


9 


3«J 


101 


;o4S 


J8 


S9 


J14 


:6i 


1381 


-t- 900 


9 8 2j2,i 


014 oi6.. 


010 ji 15,9 


115 


?s 


354 


74 


3926 


88 


48 


38 


.65: 


'8S4 


-l-iooo 


II 22 7 7.7 


0153349.0 


01142 JI,0 


69 


16 


394 


48 


'473 


27 


35 


:67 


9'3 


23:8 


-t-iioo 


I I 610.7 


0.7 71 1.9 


IJ 5146.1 


17 


36 


28 


21 


33S4 


57 


i: 


49! 


180 


401 




4 12 5 15.7 


01340 J4-8 


OI4 J 1.2 


III 


14 


67 


99 


90Q 


87 


S 


119 


151J 


868 


-t- IJOO 


621 4 '6,7 


o:oij 57.7 


015 IJ 16,3 


60 


82 


106 


7- 


.73' 


j6 


79 


447 


777 


'34! 


-I-I400 


9 6 852.: 


0214720.6 


16 ij JI.4 


9 


6. 


146 


4; 


32S 


!6 


6(. 


■7! 


404 


1819 


-1-1500 


11 16 7 S5.2 


013 20 43.5 


0171346.5 loi 


41 


i8s 


18 


2 209 


86 


55 


400 


1J74 


2291 



t 


















TABULA IV. 












1 




IMcilionim' raotuum Mercurii pro dieb 


us mensiutn. 1 


JANUARIL 


'S. 


FEBRUARIUS. 
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Long. med. 
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1 
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61 
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I 


11 
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) 


6; 
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4 


3 
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u 
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5 


4 
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6 


4 

s 


l6 
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s 

6 


M 


8 :i !4 4J. 7 
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<; 


f 
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4 :7 19 3:. 1 


6 
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8 jfi 16. j 


m 


s 


7 


6 


b 




14 iJ 15. 






I 


7 


6 


37 


! I :! 4. 7 
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7 


66 


9 S 48. S 




8 




7 
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:S j8 47. 










7 




! ! 30 37. ' 






S 


6t 


9 4 II >t, 4 




8 


9 


U 
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I 44 ==. 






I 


9 


8 


39 


! 9 J6 9. 8 


6 






6fi 






8 


lO 


y 


9 




6 49 53- 






' 


IC 


9 


40 


! 13 41 4'. 3 


b 






69 


9 i: li i6. ; 




8 


'3 
14 


n 


!□ 




10 S> ^i. 
I,- 58, 
>9 6 3^ 
:j 1; 3. 






' 


ij 
14 


'I 


41 
4: 
43 
44 


! »7 47 14. 9 
! :' S: 47. 4 
! =! S8 ". 
6 j !2. 5 


6 
6 

7 

7 




'3 


71 

7^ 
7f 


9 i6 !7 S9. 
9 20 jj ji. 6 
9 :4 39 4. 1 
9 :8 44 36. 7 




8 
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S 
8 


15 


14 
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=7 '7 j;. 






^ 


iS 


M 


4> 


6 4 9 15. 1 


7 




•5 


74 


10 : ;o 9. 3 




9 


i^ 


M 


>; 




1 ij 8. 






1 


ib 


'S 


46 


6 8 14 57, 7 


7 




16 




to 6 si 41, 8 






17 
iS 


17 


17 




5 iS 40. 
9 34 IJ. 






^ 


n 

IB 


17 


47 
4S 


6 11 20 30, I 
6 16 26 :, g 


7 

7 




17 
ifl 


76 

77 


10 it . ,4, 4 




9 
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ij J9 46. 








'V 




49 


6 :o ji j;, 3 


y 






7« 








- 


'9 


19 




17 4i 18, 




- 


- 


- 


.9 


i" 


6 14 37 7. 9 


8 






79 


10 ;j 17 ii, 1 




9 




21 50 ;i. 






!' 


6 23 4: 40. 4 


8 


6 


., 


Ro 


fo 17 rj J4. 6 




11 


Ji 


II 




'5 S^ »3. 








i: 


:i 


;.: 


7 ! 48 ij. 


8 


6 


i; 


Si 


II 1 28 ;7. : 






ii 


12 


11 
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3 


2S 


12 


Sl 


7 6 S3 4S. 6 


8 


6 


:i 


H; 


it ! 34 :9. 7 
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'A 


n 
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3 


:4 


3J 


S4 
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8 


6 


M 
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H 
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3 


:> 


'4 


>S 
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i; 


«4 
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10 


i6 


j. 


2? 




IJ 18 jj. 






3 


j6 


= ( 


S6 


7 19 10 21, 2 


9 


6 


7fi 


S; 


11 17 ji 7. 4 


,, 




:■? 


j6 












3 


'1 


26 


!7 


7 :j IS SS. 8 


9 


7 


= 7 


SO 
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;o 2^ J9, 
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>8 


7 J7 :i 18, 4 


9 


7 


iK 


S7 


II :6 : 12. s 






;y 


sS 






'4 J! 1'. 






5 


"i 


18 


SS 


8 I 17 0, 9 


9 


7 


.-Q 


88 






10 


50 


'9 






33 40 44. 




- 
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11 


89 
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il 
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TABULA IV. 






t 
1 


Mediorum motuum Mercurii pro diebus mensiuiHi 


* 




APRILIS* 


MAJUS. 


JUNIUS. 


* 
1 

r 




• 

6 
6 

S 

•tH 
P 

I 


•m 

c 
c 

s 

Q 
9« 


Long, med: $ 


a 

•m 

-t 

m 
14 



iT 


• 

S 

P 

I 


•^ 

c 

CQ 
«0 

• ^ 
P 

121 


Long.med. $ 


S 

«9" 


d . 
«4* 


c 
B 

«0 

P 

t 


••H 

c 
c 

(« 
•f^ 
P 

152 


Long. ilied. $ 


< 
23* 


0. 

sz; 

i8- 


1 




0»I2*24'2i,*8 


4»i5*io'39/5 


8»22* 2*28/8 






2 


9» 





16 29 55, 3 


t4 


II 


2 


122 


4 19 16 12, I 


«9 


«4 


2 


t53 


8 26 8 I, 3 


24 


18 






3 


9J 





20 35 27» 9 


14 


tt 


3 


t23 


4 23 21 44, 6 


19 


«4 


3 


154 


9 13 33» 9 


24 


18 






4 


94 





24 41 o, 4 


14 


II 


4 


124 


4 27 27 17, 2 


«9 


t4 


4 


«55 


9 4 19 ^* S 


24 


18 






5 


9J 





28 46 3J, 


«5 


II 


5 


125 


5 t 32 49, 7 


«9 


14 


5 


156 


9 8 24 39, 


24 


18 






6 


96 




2 52 5» 5 


15 


II 


6 


126 


5 5 38 22, 3 


19 


«5 


6 


«57 


9 12 30 II, 6 


24 


18 






7 


97 




6 57 38. I 


15 


II 


7 


127 


5 9 43 54» 8 


20 


15 


7 


158 


9 '6 35 44» 1 


24 


18 






8 


98 




11 3 10, 7 


15 


II 


8 


128 


5 t3 49 27» 4 20 1 


«5 


8 


«59 


9 20 41 16, 7 


25 


18 






9 


99 




15 8 43» 2 


15 


11 


9 


129 


5 17 55 0, 


20 


«5 


9 


160 


9 24 46 49. 2 


25 


iS 






to 
it 


too 
101 




19 14 15, 8 


15 
16 


12 
12 


10 
II 


130 

t3i 


5 22 32, 5 


20 
20 


^9 
«5 


ic 
II 


161 

162 


9 28 52 21, 8 


25 
25 


«9 

«9 








23 t9 48» 3 


5 26 6 5, 1 


10 -2 57 54, 4 






12 


102 




27 25 20, 9 


16 


t2 


12 


132 


;6 II 37» 6 


20 


«5 


12 


163 


10 7 3 26, 9 


25 


«9 






I| 


to3 




I 30 53- 5 


16 


12 


«3 


«35 


6 4 17 10, 2 


20 


«5 


f3 


164 
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TABULA IV. 


Medionim motuuni Mercurii pro diebus mensium. 
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TABULA VI. 






Aequado centri Mercurii in hypothesi elliptica pro 
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cum variatione saeculari. 
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TABUt.A VI. 

Aequatlo centri Mercurii In hypolliesi elliptica pro annb igoo 
cum variatione saeciUan. 


Argumcnlnm: Aiiomalid meilia, seu longitudo niedia 5 — Ai»heljum. 
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TABULA VI. 

Aequatio centri IVrercurii in Jiypothesi elliptica pro anno 1300 
cum vflrintione saecuJari. 



Anomalia media. 
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TABULA VI. 




Aequalio centri Mercurii in hypotliesi elliptica pro anno igoo 
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TABULA VI. 




Aequatio centri Mercurii in hypoiliesi elliptica pro anno 180® fl 
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Argumenmm : Anomslia merfia s«a longitado 


racdia 5 — Aphelinm. || 







- 


"- 


11' _ 


BlMl. 


mtd. 






,.!^"coi 




D,ir. 


^Xuil 




D,H^ 


..«ul 



























12° o- 


j'54'24,'o 
J S7 57. 9 


19."39 






13" 6'so,*9 

13 9 40. 4 


|6.*95 

93 

9c 


g 


7 

7 


io-i^^je,-! 

.•0 II i8, 6 


1I,'2S 




i3° 0' 


■ jo 


4 ii, 8 








ij U 19. 7 





7 








40 


-□ 


4 4 5-6 









13 IS '8, 7 


□ 


7 


JO 7; 12, 3 






50 


40 


4 7 "S- 3 
4 10 5.1. 
4 IJ 46, 6 


37 


.^ 




■ 3 i3 7. 5 
., =0 56. . 


86 


° 


7 
7 


io 17 3. 4 

:o ,8 54. : 


oS 
11. 0} 
10, 99 

94 
90 
86 
8; 
77 

11 




lo 






13 n 44. S 







7 


-•0 jo 44. ! 




17 




4 17 c, 1 
4 :o i;, 6 
4 '3 17- 
4 16 40, 4 
4 19 iJ- ' 


3> 
H 
34 
33 

3J 







13 16 J-'- 7 
ij 19 io. 6 
.3 J! 8. 3 
13 J^ !!. 8 
..3 37 43. 


79 


l 


7 

7 
8 
8 
8 


:o ji 34. 4 
10 34 ^3. 8 
:o 36 li. 8 

.0 38 .. 4 
-•□ »9 49. 6 




\l 




4 .»! 6. ■> 







IJ +0 JO. D 





8 


:o 41 J7, 3 


16 




4 j6 ;o, 1 


' 







13 4t 16. 8 







8 


3o 4j 24, 5 




50 


!0 


4 39 ii- » 

4 4' 4&. ' 


30 
'9 
19 
18 
17 


" 




13 46 }, 4 
'3 43 49. 7 




° 


8 


10 45 II. 3 

;o 46 S7. 7 


64 
S9 
55 
50 
46 
4" 




40 


% 


4 45 !9- ' 
4 49 i'. ° 
4 S! ;4. 8 
4 55 57. S 


i 


-f 


ij 51 J!. 8 
'3 !4 =1- 7 




° 


8 
3 


lo 43 43. 6 
:o 50 :9. 1 


'tr 


iS 


I! 


13 57 7. J 
13 S9 S'' 1 


° 


6 
8 


10 s; 14, 1 
jo 5J S8. 7 


20 


4 58 >o. 1 









>4 * 37' 9 







8 


20 55 4^. 8 




40 












14 S :-'. 8 









io 57 j6. S 








40 


! S >S. ; 


' 







14 3 7. ! 





8 


10 59 9, 7 






20 




5 8 >7. 7 


»3 







14 10 p, 9 


D 


8 


:i !;. s 


'3 




10 


16 


5 II 40, 






14 13 36, 1 


D 


8 


:i 2 J4. 8 




14 j 


10 




^ 






14 16 ^o, 1 





8 








50 


zo 


S 13 4. ! 
5 Ji 16. 6 


.> 


° 




14 '9 J- 8 
14 !' 47. 3 




° 


a 


IV 5 s9. 
II 7 JS, 9 


09 




JO 


40 


S 24 jH, 6 

? 27 4^. 5 


18 






"4 «4 30, 5 
14 17 ifc ! 




□ 


8 


11 9 «9. 4 
Jt 10 59. 4 


10, 00 
9. 9! 

9= 




13 1 


17 


5 jo S^. 4 







14 '9 56. 2 





8 


21 w JS, 9 




5 J4 4. ^ 









14 Ji 38. 7 









;i 14 '7. V 




50 


10 


S 37 '5. 9 









■4 JS »0. 9 









Ji IS 56. 5 






40 


30 


J 40 !7. 5 









14 J3 2. 9 









;i 17 J4. 6 






30 




S 4! 39. I 


14 
19- 14 







14 40 44, 7 








:i 19 i;. 3 


7^ 
9, 67 








S 46 !=. 5 
^ (o 1. 9 






14 43 !6, j 

14 ^^i 7. 4 


.6,.. 


° 


8 


:i io 49. ! 
-•i i; ;6, j 




(I 





xr 


* - 


XV - 


ix'^ - 


SSSBB 



TABULA VI. 

Aequaiio centri Mcrcurii in hypothesi elliptica pro anno 1300 
cum vaiiatione saeculari. 


Arguiuentiini; Anomalta medla, seu longitudo media 5 — Aplielium. 
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TABULA VI. 

Aequatio ccntri Mercurii in hypothesi elliptica pro anno igof^ 
cum variaiione sacculari. 


ArgumenHmi: Anoinalia media, seu longiliiito media $ — Aiilictium. 
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TABULA VI. 

Aequatio centri Mercurii in hypothesi elUptica pro anno »300 
cum vari.Ttione saeculari. 


Argunientuni : Anomalia media , »eu longitudo meilia 5 — Aphelium. 
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TABULA VI. 

Aeqiiatlo centri Merciirii in hypothesl elllpdca pro anno l8oo 
cum variatione saeculari. 


Argunjentuin : Anomalia mertia, seu longiluclo mcdla $ — Aphelium. 
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TABULA XVII. 

Pro distanlia Mercurii « Sole in hypothesi elliptica pro aBno laoo 
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TABULA XVir. 


Pro distantia Merciirii a Sole in hypothcsi elliptica pro anno igoo || 




^ cum variatione saeculari. 


Argumeiitiim: Anonialia media Mercurii. 
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TABULA XVU. 

Pro distantia Mercurii a Solc m hypotbesi elliptica pro anno igoo 
cum variatione saeculari. 


Argumentum ! Anomalia metiia Mercurii. 
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TABULA XVri. 

Pro distantia Mercurii a Sole in hypothesi elliptica pro anno igoo 
cum variatione saeculari. 


Argumentum: Aiiomalin media Mercnrit. 
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TABULA XVII. 

Pro djstantk Mercurii a Solc in hypothesi elliptica pro flrnio 1300 
cum variatione saeciilari. 
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5471 
3461 

1456 

9456 

7461 



9669 

7627 

5589 

3556 

1528 

9504 



5471 
3486 

1505 
9529 

7559 
5593 



3633 
1678 

9728 
7783 
5843 
3909. 



1980 
0056 
08138 
06225 
04318 
02416 
00519 



Diflf. 
pro x' 



206,9 
206,4 
206,0 
05,6 
05,1 

04.7 
04,2 
03,8 

203,3 
02,8 

202,4 
01,9 

01.4 

201,0 

00,5 

00,0 

99.5 
99,0 

98.5^ 
98,1 

97»6 

97.0 
96,6 
96,0 

95.5 
95.0 

94.5 
94.0 

93.4 
92.9 

92.4 
91.8 

91.3 

90,7 
90,2 

89.7 



Var. 
saecul. 



7 
7 
7 
7 
7 
7 



7 
8 

8 

8 

8 

8 



8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 

9 



9 
9 
9 
9 

9 
9 
9 
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o, 
o, 
o, 
o, 
o, 
o, 



o, 
o, 
o, 
o, 
o, 
o. 



o, 
o, 
o, 
o, 
o, 
o. 



o, 
o, 
o, 
o, 
o, 
o. 



o, 
o, 
o, 
o, 
o, 
o. 



o, 
o, 
o, 
o, 
o, 
o, 
o. 



102386 
IOI64I 
100905 
IOOI79 

099463 

098757 



098061 

097375 

096700 
096034 

095379 
094734 



094099 
093474 

092859 

092254. 

091660 
C9I076 



090502 

089938 
089385 
088842 
088309 
087787 



087275 

086773 
086282 
085801 

085330 

084870 



084420 
083980 

083551 

083132 

082724 
082326 

081939 



Diff. 
pro 1' 



74.5 
73.6 

72,6 
71,6 
70,6 
69,6 

68,6 

67.5 
66,6 

65.5 

64.5 

63.5 

62,5 

61,5 

60,5 

59.4 
58.4 
57.4 

56.4 
55.3 
54.3 
53.3 
52.2 
51.2 

50,1 

49.1 
48.1 

47.1 
46.0 

45.0 

44.0 
42.9 

41.9 
40,8 

39.8 
38,7 



Var. 
saecul 



Vf 



4 
4 

4 
4 
4 
4 



4 
4 
4 
4 
4 
4 



4 
4 
4 
4 
4 
4 



4 
4 
4 
4 

4 



4 
5 
5 
5 

5" 
5 



5 
5 
5 
5 

• 

5 
5 

L 



AnoiB. 
ni«d. 



12* p' 
50 
40 
30 
20 
10 



IX o 
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40 

30 

20 

10 



10 o 

50 
40 

30 

20 
10 



9 o 
50 
40 
30 

2Q 

xo 



8 p 

50 

40 
30 
20 
10 
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TABULA XVn. 

Pi-0 djstRntia Mcrciini a Sole in hypothesl elliptica J)ra anno 18O6 
cum Tariatione saeciilari. 


Argumenmin; Anomalia media Mercurit. 




o^ 


i^ 


II^ 


AaoK. 


nftd. 




p^oV 


,'e'u.. 




p?/; 


.XVui. 




p?oV 


s.e!!.'u 


ni*d. 


t4° 0' 

40 


0,4619048 

o,4fi-8383 
0.461771! 
0,4617039 
0,4^ 16360 
0.4615677 


66,5 
67.0 
67.4 
67.9 
68,5 

68. B 
69.: 
69.7 
70,1 
70,6 
71. 1 
7'.I 
71.9 
7^.4 
7^.9 
■»3.3 
73.7 
74.* 
74.7 
7;." 
75.6 
76.0 

76. s 

76,9 

77-4 
77.8 
78-3 
78.7 
79.^ 
79.6 
80,0 
80, j 
Si,o 
81,4 

ai.s 

Bj.3 


-(- 


0,44:8031 
0.4416584 
0,441 513* 
0.44:3676 

o.44i"i6 
0.44'07iJ 

0,4419*84 
o.44[79ii 
0,4416336 
0.44148)6 

0.441JJ7-' 
0.441 18S4 


144.7 

'45.2 
145.6 
146,0 
146.4 




0,4107034 
0,4104948 

0,410:860 
0,4100769 
0,409867; 
0,4096(78 


208.6 

:o8,8 
J09.1 

109.4 
109.7 
209.9 
:io.5 

2iO,S 

:io,8 

:m.J 
:ii,6 

:ii.9 

:i:,4 

:i:.7 
2i:.9 

213.* 

»13-5 
»»3.7 

214.0 
^i^t* 
214-S 
214.8 
115.0 
»'5.3 
JiS.S 
II 5.8 

216.0 

2 16.3 
216.S 
116.8 

117,0 
217.J 
217.5 
117.S 


7 
7 
7 

7 
7 

7 


6* o- 


25 


0.4614989 
0,461 4':97 
0,4613600 
0.4612899 
0,4611193 
0.46. 1481 




147.1 
147.6 
148,0 
148,4 
148.8 
149.3 

149.6 
150,0 
150.4 
150,9 
151.1 
IS«,7 
151.0 
"Si-S 
iS^.9 
'53.; 
IS3.6 
154* 
"54.5 
'54,8 

iss.^ 
>s;.6 
156,0 
1S6.4 
156.8 
157.» 

157.6 
1S3.0 
IS8,4 
158.7 




0,4094479 

0.409:376 
0,4090:71 
0,4088163 
0.4086051 


7 
7 
7 
7 
7 
7 - 


S 


I16 01 


0,4610767 
0,4610048 
0.4609324 
0.460859} 
0,4607861 
0.4607115 




0,4410391 
0,4408895 
0,4407395 
0.4405891 
0.44043S1 
0.440 j 870 




0.40818:3 
0.4079704 
O.407758J 
0,4075459 
0,407333 ' 
0,4071105 


7 
7 
7 
7 
6 
6 


4 
40 


17 


0,4606383 

0,4605636 
0.4604885 
0,4604^9 
0.4603369 

0.4601604 




0,44013,-3 
0.43^9833 
0.4598303 
0.4396779 
0.4395 '47 
0,4393711 




0,4069071 
0,4066936 

0,4064799 
0.406:659 

0,4060517 
0.405837: 


6 
6 
6 
6 
6 
6 


3 
40 


iB 0. 

40: 


0,4601835 
0.4601061 
0.4600183 

o.4599!oo 
0.4)937' 3 
0,4 5^79»" 
o,4>97JJi 

0,45963 »; 
o.4i95;;o 
0.4594710 
0,4593896 
0.4WJ078 




0,439" 71 
0,4390626 
0,4389078 
0,4387516 
0.4385970 
0,4384410 




0,4056:14 
0.4054074 
0,4051911 
0.4049766 
0,4047608 
0.4045^8 


6 

6 1 
6 , 

'! 

6 1 


40 
. 20 


'4 


0,439:846 
0,4381:78 
0,4379706 
0.4378130 
0,4376550 
0.4374966 
o.437'!79 




0,4043:85 
0,40411:0 
0.403895: 
0,403678: 
0.4034609 
0,403:434 
0.4010156 


6 ' 

^! 

6 ■ 
6 
6 
6 


1 




XI' 


X^ 


IX'' 
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TABULA XVII. 

Pro distatida Mercum a Sole in hypothesi cUiptica pro anno igoo 
cum variatione sacculari. 


Argamentum: AiiomaHn media Mercurii. 




IW 


IV^ 


YS 




aned. 




DiH. 
pre !■ 


»"^\ 




,,?J",' 


J"., 




[>iii.^ 


Z"a 


med. 


14* o' 
lo 


0,3698739 
0,3696373 
0.^694008 
0,3691641 

0.3689*77 
0.J6S69.1 


1)6,6 
2j6,6 

's6.; 

136.5 
136,5 

n6,S 
1J6.4 
1J6.4 
1J6.4 
:j6.3 
^36,3 
^36.3 
IJ6.1 
136.1 
136.1 
1J6.1 
136,0 
ij6.o 
ij6,o 
'35-9 
23S.8 
»3S.8 
^3i.7 
'JS.6 
JJS.6 

'iS-S 
IJJ.4 
^35,3 
135.2 
iJS." 
iJS.o 
1JS.0 
»34.9 
J34-7 




0,330O!«9 
0,3:98618 
0.3196743 
0.3194863 
0.319*989 


189.. 

1S8,; 
18S.0 
187-4 
1S6.8 
186,3 
iS;.7 
iSi.i 
'34-5 
183.9 
iSi.i 
i8;,8 
181. 1 
181,6 
i3i,o 
i8o,j 
179.7 
179.1 
178.! 
'77.9 
177-3 
176,6 
176,0 
I7S.J 
»74-7 
174.0 
173.4 
i7*-8 
172,1 
171, i 
170.8 
170,1 
169,; 
168,8 
I68.I 
167,4 


9 
9 
9 
9 
9 
9 


o,jo8i9i9 
o,ioSt;6i 
0,3081196 
0.3080340 
0.308049; 
0.3080160 


37-7 
36,6 
JS.6 
34.5 
33.! 
3*.4 
31.4 
30.3 
19.' 
;8.i 
17.' 
16,1 
15.0 
24.0 
22,9 
21,8 
20.8 
19.7 
1S.6 
17,6 
16.S 
IS-S 
14.4 
13.3 
12.3 
11,1 
10,1 
9.1 
8.0 
6.9 
!.9 
4.8 
3.7 
1.7 
1,6 
0,5 




6° o' 
30 


15 
40 


0,3634547 
0,3681181 
o.j6798i8 
0.36774 W 

0,3673090 
0,16717^7 




0,3189153 
0.3 187401 
o,3i8;;;o 
o,j 18370; 
o,ji8i866 
0.5180033 


9 
9 
9 
9 

9 
9 


0,3079836 
0,3079511 
o,jo79*'9 
0,507^917 
o,jo7S6.[; 
0.3078374 




S 
40 


16 0; 

lO" 

40 


o,j570j64 
0.3668001 
0,3665639 
0,3663177 
0,366091; 
o.?6s8?;4 


I 


o,3i78'oi 
0,3176384 

D,3i74i63 
0,3171758 
o.3»709ii 
o.u69.i8 


9 
9 
9 

10 


o,jo78iij 
0,3077863 
0,30776*3 
0,3077394 
0,3077176 
0.3076968 
0,3076771 
0,307658; 
0,3076409 
0,3076144 
0,3076089 
o,307i945 


•! 


4 
40 


J7 
40 


o,j6s6i94 
0,3653834 
0,3611474 
0,3649" "5 
0,3646757 
0.5644399 




0,3167367 
0.ji6ss3i 
0,3165803 
0,316:030 
0,3160164 
o,ji58;o4 


;: 




3 


18 
10 
40 


0,3641041 
0,3639686 
o,j6j7Jjo 
o,j6j497i 
o,j6ji6io 
o.;6joi66 




o,ji;67;i 
0,3155004 
0,3153264 
o,3i;i;3o 
O.J 14980* 
0.J14808. 
0,3:46366 
o.ji446;8 
o,3i4'9!7 
o,3i4"*6i 
o.JiJ9i74 
o,iij789J 
o,ji36it£) 


10 
10 


0,3075811 
o.jo7;689 
o,307{i77 
o.jo7;476 
0,3075385 
O,jo7i3o; 




1 
!0 

40 


19 

^o 


0.361791J 
o,362s;6i 
0,3613! 10 
o,j6io86o 
o,36i8iio 
0,3616161 
0,3613814 




i: 


o,3o7;i36 
0,3075177 
0,3075119 
o,3o7io9* 
0,3075065 
0.3075049 
0,3075044 
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N. 
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164 
»67 


10 


-*-4 


4' 7 

4:0 


3S 

*9 


114 




-4 


264 






414 




•*■ 4 




170 


'9 


-»-5 


413 
416 


23 
18 


^4 


117 




— 4 


270 




— I 


420 


— 
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»73 


H 


120 






J7t» 


\l 


•4- 6 


429 
4JI 


14 


126 




-.J 


276 




— 3 


426 








181 


4» 




41S 




119 






179 




— 4 










m^ 


4B 




4J8 




-H t 
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268 


~I7~ 


lAi 
4J5 
4J8 
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191 


li 


441 
444 
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6 
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297 


22 
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TABULA XXII. 
Reductio ad Eclipticam. 



Arguiti 



1 laiitudini* , seu longitudo vera g — longitudo nodi. 






IP_ 

vm'. 



m% 



iv% 









8 3.4 , 
814.9 , 



2!.e ; 

9 44.9 , 



10 37.9 , 
lo 54. j 
9,6 



13 13.4 
13 JO. 9 



; 1M3.8 
1 1 46. o 



1 40. 8 
ii6,9 



m6, 9 
340,7 



9 47.7 
9 18. 7 
9 9.0 



6,4,6 
610, i 
S 46, o 



3 1 



3 53.9 
419.2 

4 44. o 
! 8. i 
!3=.6 



i!6.' 

6 19.4 
641.0 

7 4. 1 
7'i.6 

746.6 

8 7.0 
8i6. 7 
841.7 



.038,8 


0, 






II 1,9 


0, 














'I 55- 3 




II 44,0 




i> >>.S 




11S8.7 


u. 


w 4.6 


Li. 










I2I3,S 














0. 


tiio,6 








12 10,9 






„ 


U16.4 


0. 










II 8,7 


□■ 




















"■ 


1' 33. 5 




















10 49' 4 




.036,3 


u. 



1036,3 

io3:,3 
.0 7.6 



S53.7 

S 30.2 

S 6,3 
4ti.9 
4 17.2 

3 5^ 1 
3 »6.7 
3 i.o 
» 35. i 
I 8.9 

I 16! o 
049.4 



Q. j3 
o- 39 

^ 39 
0.40 
13.4I 



XLin» 



r 



Mta 



Latitudo 



MBM 



mm 



iW » 



TABULA XXni. 

heliocentrica Mercurii pro anno igoo 
cum variatione saeculari. 



Argumentum latitudinis, seu longitudo vera ( — lo^gitudo nodi. 



o 
I 

2 

3 

4 






6 

7 
8 

9 



lO 

II 

12 

'4 

15 

i6 

17 
i8 

^9 



LBtltudo 



O 'Boreai 
VI' Austral 



o o 



o, o 
o 718,8 

OM37»5 
021 55,9 

029 13,6 



03631,4 

o 43 48. 3 
051 4,4 

58 19, s 

1 5 33» 5 



1.12 46, 4 

I 1958, o 

i 27 8, 1 

I 34 «^» 7 
141 23,6 



1 48 28, 6 

» 553i»7 

2 «32» 7 

931.5 
2 16 28,0 



20 

21 

22 

23 
24 

25 
26 

27 
28 

29 
30 



Diff. 
pro 1' 



2 23 22, O 

23013*4 
237 2,1 

2 43 48» o 
2 50 30» 9 



25710.7 

3 3 47.4 
3 «o 20, 7 
3 16 50, s 
3 23 i6t8 
3 29 39. 5 



IX'AiutraI 
V' Boreal 



7.31 

7.31 
7.31 
7.30 

7.29 

7.28 

7.27 
7.25 
7.23 
7.21 

7.19 

7. »7 

7.14 

7. II 
7.08 

7.05 

7.02 
6,98 

6.94 
6,90 

6,86 
6,81 

6,76 
6,71 
6,66 

6,61 

^.55 
6,50 

6,44 
6,38 



Var. 
saec. 



m 
0,0 

o,3 
o, 6 

o«9 
1.3 



1,6 

1.9 
2,2 

2.8 



3.2 

3.5 
3.8 

4.1 

4.4 



4.7 
5.0 

5.3 
5.6 

5.9 



6,2 

6.S 
6,8 

7. i 
7.4 



7.7 
8,o 

8.3 
8,6 

8,9 
9. X 



LoK. cof. 
Latitttd. 



0,0000000 

9.9999990 
9,9999960 
9,9999911 

9.9999843 



9.9999755 

9,9999647 
9,9999521 

9.9999375 
9.99992 II 



9,9999027 
9.9998825 
9.9998605 

9.9998367 

9.9998 m 



9^9997838 
9»9997547 
9.9997240, 
9*9996947 
9.999^578 



9*999^23 
9.9995*52, 
9,9995467 
9,9995068 

9,9994655 



Latitudo 



l' Boreal 
VII' Attftr. 



3 29 39. 5 
33558.3 
3 42 ih 2 

3 48 24, I 

3 5430.9 



4 033,4 
4 631,5 
412 25,2 
4 18 14, 4 
423 58.8 



4 29 38. 4 
435 13.1 
4 40 42. 9 
446 7.6 
451 27,0 



45641.1 

i 149.^ 

5i 653,1 



8 



5 16 42, 8 



> 1 1 50, 



9,9994229 

9.999379" 

9.9993339 
9,9992876 

9,9992403 
9.999 19 19 



5* l'i 29, o 
526 9,4 

r 3043. 8 
5« 35 12, 2 

53934.5 



5 43 50. 6 

5 48 o, 4 
552 3.9 
556 0,9 

55951.4 

6 335.4 



Di^. 
pro 1' 



X' Austral 
IV' Boreal 



5 
5 
4. 
4. 



4. 
4. 
4. 
4. 
4. 

4. 
4. 
3. 
3. 
3. 



31 

25 
18 

II 

04 

97 
90 

82 

74 
66 

58 
50 
41 
3* 
»3 

14 
05 

M 

47 
»71 

«7 

16 

e6 

9S 
84 

73 



V«r. 
•aec 



9 

9 

9 

9 
10 



4io 

4^2 

4.4 
4.6 

4.8 



5.0 
5.2 
5» 4 
5.5 
5.7 
5.8 



Log.' cof. 
Uititnd. 



9,9991919 
9,9991424 
9,9990920 
9,9990407 
9,9989887 



9.9989359 
9,9988824 

9,9988282 

9*9987735 
9,9987183 



9,9986627 
9.9986068 

9*9985505 
9,9984940 

9*9984373 



9*9983806 

9*9983239 
919982672 

9,9982106 

9*95^81543 



9,9980982 
9,9980424 

9.9979871 
9*9979322 

9,9978778 



9,9978241 
9,9977710 
9,9977186 
9,9976670 
9,9976163 
9,9975664 



Latitudo 



Il'Boreal 
VIII' Anttr. 



6 335.4 
6 712,7 

6 1043.3 
614 7,1 
6 17 24, 1 



6 20 34, 2 
6 23 37, 3 
6 2633,4 
6 29 22,4 
632 4.2 



63438,9 
637 6,4 
6 39 26,6 

64139,5 
64345,0 



64543.0 

64733.7 
64916,9 

65052,5 

6 52 20, 6 



653 

\6s4 

655 
656 

657 



2 



58 
659 

659 

659 

7 o 
7 o 



IX' Anstral 
Ilt' Boreal 



9.9975664 
9'9975il6 
9.9974698 
9*9974232 

419*9973777 



7.0 



7.6 



:8,o 



8. z 



L0£. COtt 

r 

Latitud. . 



9*9973334 
9,9972963 
9*9972486 
9,9972083 
9,9971694 



9,9971320 
9,997096 1 

9.9970617 
9.9970289 
9,9969979 



9*9969685 
9,9969408 
9,9969148 
9,9968907 
9,9968684 



9.9968479 
9,9968293 

9,9968126 
9.9967978 
9*9967849 



9*9967740 
9,9967651 

9,9967582 

9*9967532 

9.9967542 

9»9*6749i 



8 



XLIV. 



. 



TABUT.A XXIV. 

Aberratio Mercurii in longitudine. 


Pars L Arg. Elongatio. 


Pars II. Arg. Annua Parall. 


Pars III. Arg. long. geoccntr. 


Elong. 


Aberrat, 


Elong. 


Annna 
Paral. 


Abemu 


Anniu 
PoraL 


longit 
geoc. 

• 


4 

8 

12 

16 


Aberrat. 


iongit. 
geoc. 


• 

O 

4 
8 

12 

i6 


— 20,*3 
20t 2 
20, I 

19, 8 

19» 5 


360* 

356 

352 

348 

344. 


e 


4 
8 

12 
16 


— 52/S — 

3*. 7 
32. 5 
32, I 
3'* S 


360* 

356 

352 

348 

344 


- i/ 8 -f. 
2» 3 

2, 7 

3. I 
3. 6 


i8o' 

184 

188 

192 
196 


20 

24 
28 

32 
36 


19» 
18. 5 

17. 9 
17. 2 
16. 4 


340 
336 
332 
328 

324 


20 

24 
28 

32 
36 


30, 8 
30, 
29, 
27. 8 
26, 5 


340 
336 
332 
328 

324 


20 

24 
28 

32 
36 

40 

44 
48 
52 
56 


4f 
4f 4 

4. 7 

5. I 
S^ 4 


200 
204 
208 
212 
216 


40 

44 
48 

.52 
56 


15. 5 
14» S 
13» S 

12, s 

11. 3 


320 
316 

3* = 

308 

304 


40 

44 
4S 
52 
56 


25. I 
23. 6 
22, 
20, X 
18, 3 


320 
316 
312 

308 
304 


5» 7 

5. 9 

6, 2 

6. 4 
6, 6 


220 

224 
228 

232 
2}6 


60 

64 
68 

72 

76 


10, I 
8, 9 
7.6 

6. 3 

4. 9 


300 
296 
292 

288 
284 


60 
64 
68 

72 
76 


16, 4 

14. 4 
12, 3 
10, I 

7. 9 


300 
296 
292 
288 
284' 


60 

64 
68 

72 

" 76 

80 

84 
88 

92 
96 


6, 7 
6, 8 

6, 9 

7. <> 
7» 


240 

244 
248 

250 


80 

84 
88 ' 

92 
96 


3. 5 
2, I 

— 0, 7 
H- 0, 7 

2» I 


280 
276 
272 
268 
264 


80 

84 
88 

92 
96 


5. 7 
3» 4 

— I,-2— 

■4- 1, 2-4- 
3« 4 


280 
276 

272 
268 

264 


7. 
6, 9 
6, 8 

6, 7 
6, 6 


260 
264 
268 

272 
276 


100 
104 
108 
112 
116 


3. 5 
4» 9 
6, 3 
7.6 

8, 9 


260 
256. 

252 
248 

244 


100 
104 
108 
112 
116 


5» 7 

7. 9 
10, X 

12, 3 

14. 4 


260 
256 

252 
248 

244 


100 
104 
108 
112 
116 


6, 4 
6, 2 

5t 9 
5> 5 

5. 2 


280 
284 
288 
292 
296 


I20 
124 
128 
132 
136 


XO» X 

XI» 3 

12, 5 

13. S 

14. 5 


240 
236 
232 
228 
224 


120 
124 
128 
132 
136 


16, 4 

18, 3 
20, X 

22, 

23« 6 


240 
236 
232 
228 

224. 


J20 
124 
128 
132 
136 


4. 9 
. 4. 5 
4. I 
3. 8 
3» 3 


300 
304 
308 

312 
316 


140 
144 
148 
152 
156 


15. 5 

16, 4 

17» 2 

17. 9 

18, 5 


220 
216 
212 
208 
204 


140 

144 

148 

152 
156 


25» II 

26, 5 

27. 8 
29» 
30, 


220 
216 
212 
208 
204 

200 
196 

192 

188 
184 


140 

144 
148 

152 
156 


2, 8 
2. 4 
I. 9 

I» 4 

if 


320 

324 
328 

332 

336 


160 
164 
168 

172 
176 

180" 


i9t.o 

19» 5 

19» 8 
20, X 
20, 2 


200 
196 
192 
188 
184 


160 
164 
168 

172 

176 


30. 8 

31. 5 

32. X 

32, S 
-♦- 32, 7-t- 


160 

164 

168 
172 
176 


— 0, 4 -4- 
H- 0, — 

o, 3 

Of 7 

!• 3 


340 
344 
348 
352 
356 


20, 3 


i8o* 


180' 


-H 32, 8h- 


180- 


i8o* 


H- I, 8 — 


360* 
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ritisquatn elemetita , qtiibus hae Veneris tabulae innituntur, proponam, de 
studiis meis astronomicis generatim quaedam praemittere, haud incongrue mihi 
csse videtiir. Id qUod eo magis ileceisarium esse puto , quum mense Maji 
a. 1803 pluribus locis palam sim pollicitus, nie, quafe hic observassem, in vUl«- 
gus editurum; adeoqueiis, qui haec studia colunt ^tque Sectalitur, signiAcare 
debeo , quae usque ad hoc tempus , ne fidem datam liberarem, impediverint. 

Mense enim Aprili a. 18O8 Gelsissimi Ducis Saxonum-Gothani auctoritat^ 
et jussu Altenburgum reliqueram, ut speculae Seebergensis machinas, a. 1306 
ingruente amiorum terrore sublatas, sedibus suis redderem, atque munera 
astronomica tantisper omissa curarem* Jam cum illo tempore late longeque fa- 
ma percrebuisset, hoc Uraniae templiun tantum non penitus corruisse: meuni 
esse existimabam, breVem de hegotioj niihi mandato, atque de observatio- 
nibtis, intra primos quatuordecim dies institutis, narrationem ephemeridibu^ 
literariis Jenensibus, Halensibus et Goettingensibus inserere* Quo eodem tem* 
pore promittebam, quae hic observanti oblata fuissent^ anno vertente foras da- 
tum iri. Neque huic promisso eventus non respondisset, nisi novi, qui impO'^ 
nebantur, labores aliorsum vocassent industriam meam. 

Etenim jam mense Majo a. I8O8 Gitbemii Gallici arcessitu hinc discenden* 
dtmi milii fuit ad instituendas operationes trigonometricas in Principatu Alten* 
burgensi. Quo opere vix perfunctus item facere jubebar de Regionibus Werrae 
flitmini finitimis. 

Redditus tandem speciilae nlense Septembri ejusdem anni^ paucos modo 
dies ibi potui morari, quum rursus speculae Seebergensis jimctionem cum ope-* 
rationibus trigonometricis , quae Falatinatum superiorem amplectuntur , curae 
cordique habere, mihi demandaretur^ quae res me cogebat, montis piniferi 
fFichtelberg) juga adire. Unde medio demum niense Octobri in speculam 
astronomicam cuim revertissem, tempus observationibus opportunissimum hoc 
quidem anno praeterlapsum erat, quoniam in nostris regionibus autunmali ef 

a 
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hiemali tempore saepe per octo dies et iiltra , coelo nubibus obtecto , neque sol 
neque ^tellae compareant, Ita fierinon potuit, quin observationum , quas inde 
a mense Aprili a. iqoq usque ad a. 1309 collegissem, summa reperiretur perexi- 
giia. Quo circa consilium, illo jam tempore publici eas juris facere, prorsus 
deposui. 

Magis favebat observatoris assiduitati a. 1809* Quare observatipnes a mense 
Octobri a. 1308 ^ specula Seebergensi inftitutas, brevi post has tabulas editas 
typis exscribere propositum est. Per quem temporis tractum imprimis in deter- 
minanda radiorum lucis refractione horizontali et stellarum Rxanmi parallaxi 
annua operam navavL An utilia quaedam colligeri mihi contigerit , penes Astro- 
nomos judicium esto. 

Interim hae tabulae loca quaedam Veneris a me observata exldbebunt; cum 
enim magna parte ex observationibus meis constructae sint, novissimas illas Ve- 
fxeris hic appono. Multo maturius hae tabulae prodiissent, nisipartima. I8O8 
exeunte magna sane calculorum moles^ ad operationes meas trigonometricas 
pertinensy absolvenda fuisset, partim illius operis, quod Tables barometri* 
ques etc. etc. inscribitur perfectio editioque plures menses absumsisset, partim 
commercii epistolaris menstrui ( Monatliche Correspondenz) cura inde a mense 
Junii a. 1807 a Ferill^. Dom. D£ Zach milii d^mandata, haud exiguam otii par* 
tem sibi vindicasset. 

De construendis novis Veneris tabulis cogitare Cl. be Zach primus auctor 
mihi fuit, qui et permulta hujus laboris adjumenta benevolenter mecum com- 
mimicavit. Itiitio id unice agebam ^ ut ope indagationis exactae pertiu-batLonuiu 
Veneris per terram , telluris massam et inde solis parallaxin accuratius , quam 
adhuc factum esset, determinarem. Existente etenim serie selectarum Veneris 
observationum, quae pro diversis epochis Maxima perturbationum a terra sup-» 
peditant, Astronomorum nemo certe infitias ibity hanc methodum, jam a CL 
i<A Fi.AC£ conmiendatam , (Mecan. ceL Tom. III. pag. 63) ad determinandam 
t^lluris massam, nec non soUs parallaxin constituendam , perquam idoneam 
esse. Unusquisque autem Astronomiae non imperitus intelligebit, hoc fieri 
non posse, nisi antea nova Veneris Elementa inventa fuerint^ quum prius re* 
perta ob neglectas perturbationes necessario erronea esse debeant. Quae nova 
elementa qua ratione exquisiverim , postea demonstrabo. Verum spes me fefel-» 
lit , fore ut his disquisitionibus certam telluris massae et parallaxeos solaris cor« 
rectionem superstruere liceret, quoniam observadonum ad hunc finem idonea* 
rum numerus satis magnus non in promtu erat. Frequenter enim Veneris obser« 
Tatioues unice conjunctionum tempore fieri solent; verum enim vero hae ipsae 
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isti negodo ideo minus ^tiJficiunty quia tum maximas perturbationum Veneiis 
per terram aequationes evanescere constat. Quam primum tamen justam ido- 
neanim observationum copiam coUigere mihi contigerit, ad hiinc disquisitionem, 
nec non ad saeculares elementonim Veneris variationes redire, consilium cepi 

Plena et perfecdssima omnium Veneris per ceteras Planetas perturbationum 
cnucleatio et evolutio, quam Cl. i-a Place debemus, perpoliendorum elemen- 
torum ellipticorum laborem et maxime sublevat et certitudinem determinado- 
nis auget. Non sane desunt, qui jam felici successu in hac arena desudaverimt, 
et quidem in claborandis Veneris tabulis nemo studiosius operam navavit, quam 
qui rebus humanis nuper exemtus est, Cl. la Lande, qui quidem jamab a. 
1 760 in emendandis Veneiis elemends solers fuiL Cui industriae eventus an- 
nuit, cum Veneris Tabulae in terda ejus Astronomiae edidone propositae, cum 
cpelo tam praeclare conspirent, ut et hoc tempore raro tantummodo dimidiam 
minutam ab observadonibus aberrent. Quarum tabularum cum coelo consensus 
memoratii eo dignior est, quum Cl. Auctor omnes perturbadones , quae, ut 
lectores postea videbunt, in Maximo 26" aequant, neglexerit. Hujus phaeno- 
meni explicationem pardm inde petere licebit, quod tabularum comparado cum 
observationibus , maxima ex parte , unice in vicinia conjimcdonum superiorum 
seu inferiorum ab Astronomis insdtui soleat ; his vero epochis sine majoii detri- 
mento Veneris perturbadones per terram negKgendas esse nodssimum est. 

Quas Veneris tabulas a. 1790 Cl. Triesneckzr protulit, magna cura et di- 
ligenda simt elaboratae. M otus medius in his tabulis stabilitus cum meo pror* 
siis consendt; neque esset profecto , quod alias requireremus tabidas, dummo* 
do perturbationum aequadones magis completae et variadones saeculares adhi- 
bitae fuerint. Cl. TnisSNECKEn enim illius modo aequadonis radonem duxit, 
quae ex telluris acdone prodit; cujus Maximum 14'' aequatur. 

Ad me qi\od attinet: Cum adhocnegodum animum intendere coepi, pri- 
mo secundum vulgarem methodum unice locis heliocentricis ex observadonibus 
deducds ad corrigenda elonenta ud volebam. Enimvero cum ia conqiurendis 
hujusmodi obsei-vadonibus invenirem, priore maxime aetate observadones con* 
juncdonum superiorum et infeiiorum perfectas atque completas non nisi raro 
in diariis astronomicis reperiii , relicta hac methodo aliam sequi , consilii esscr 
putavi. 

Jam cum nihil mihi prius, nihil andquius esset, quam ut variadones ele^ 
mentorum saeculares ex observadonibus definirem : illas , unde elementa eram 
derivaturus , in duas statui distribuere epochas , easque qnantum fieri potuit in^ 
ter se disjimctissimas. Septem et septuaginta Venezis observadones a Cl. BiiAD« 
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LET inslilutae siippeditabant elementa pro a. 1750; et celitum aliae, quas, fi 
meas exceperis, Vv. Cll. Tiviesneckeii, Cahlini, Bouvard et Wisniewskt 
(lebebam, illa pro a. igos* Observationes ipsas sequenti methodo ad calculum 
revocavi. Primo loca Veneris ex observationibus per novissimas tabulas solares 
et stellarum catalogos indagavi; deinde vero locum geocentricum observatiun, 
per radium vectorem Vcneris, e tabulis V. Cl. Lalande supputatum, ad helio- 
centricum reduxi* Jam cum radius vector liic adhibitus ipsorum elementorum, 
quorimi correctio scopus mihi erat, errore affectus sit, relatio inter variationem 
radii vectoris et longitudinis heliocentricae , illius adminiculo calciilatae, inda^ 
ganda eraU Differentialium ope analytica, hujus relationis expressio facili negor 
tio eruitur, quae, conjuncta cum illa, relationem inter elcmenta et longitudinem 
helioccntricam exprimens, completam condidonis aequationem ad elemento^ 
rum correctiones determinandas praebet. Quae ratio me impulerit hac methodo 
relationem inter elementa et locum heliocentricum indagare, loco illius inter 
elementa et geoccntricum, mathematicorum quisque facile intelliget, cum rela* 
tionem priorem multo esse simplicatiorem quam posterior inter omnes consteU 
Expressio analy tica , aequationem conditionis , de qua hic sermo est, exhiben$ 
postea allatur. 

Septem planetatum elementa jugiter in usum vocanda es^e, quando de loco 
planetae in ecliptica definiendo agitur, notissiinum est. Jam cum ex obsen^^ationc 
non nisi locus in Ecliptica obtincatur , ad x^omparationem elementorum cum ob- 
servationibus rite instituendam calcuhim loci ex elementis ita adomandum ess6 
patet, ut Planeta ad hoc planum rcferatur. Hinc stricte loquendo, quaeque 
conditionis aequatiO) per differentiam loci observati et calculati suppeditatai 
omnium elementoriun seu septem incoghitariun correctiones amplectitur. Ae- 
quatiommi sic comparatarum evolutiones niunericas> nec non eliminationes nu^» 
raeri tam magni incognitarum , valde operosas et molestas esse, quisquis, ho- 
rum calculonim peritus , conscius erit. Hanc calculorum molem evitare cum 
in votis haberem, de diminuendo incognitanun nimiero cogitavi, et methodo 
sequenti finem attigisse confiteor. 

Ex conjunctionibus Veneris inferioribus, magno temporis spatio inter se 
dissitis, motum medium optime eliciendum esse, inter Astronomos constau 
Jam cum observationes Vv. Cll. Horoccii etBRADL^ET adsint, quae, ima cum 
recentissimis annorum^ seriem satis notabilem amplectuntur , accuratissime inde 
motus medius et hinc semi axis major derivandi crunt. Observationes ipsas^ 
qiias ad motuoi medium determinandum ih usiun vocavi, sequens exhibet 
schema. 



Tempora observationum ad Meridianum Paris. reducta simt. 
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54 
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20 18 


45 


10 II 39 3f2 


Lalande et Carlini: 


1806 Marz 14 


8 s^ 


3 


5 23 37 M»8 
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Hoi\occii observalionem, quae inprimis ad finem propositam facere mihi 
videretur, de novo ad calculum revocavi, et novissimis elementis adhibitis, 
longitudincm heliocentricam hic allatam e tribus observationibus, in Ferguso- 
Nii Astronomia propositis, eliciii. Sic ex harum observationum combinatione 
decuplici, et minimorum quadratorum methodo adhibita, inveni quae sequuntur: 



revolutio tropica 


2 24» 


16^ 


4t' 


25*. 847« 


motus diurnus tropicus 




1* 


36' 


7'. 8074. 


revolutio siderea 


224O 


i6* 


49' 


7". 987« 


motus aiinuus 


7« 


14' 


47' 


29*, 688. 


mot. loo. annor. Jalian. 


6» 


19* 


12' 


44'.oj« 



atque exinde 

eemi-axis major Tl 097233315» 

Observationimi numerus una cum magna annorum quam comprehendunt 
serie, in elcmentis inde deductis fiduciam ponere me jubebat; cui spei correctio- 
nes epochariun pro a. 1750 et I8O8 postea inventae abunde satisfecerunt. Non 
incongrua hinc erat radocinatio, motum medium et semi axin exactissime esse 
determinatos eorumque errores plane evanescere, ita ut incognitarum in aequa- 
tiones conditionis recipiendarum numerus jam ad quinque redactus sit. Ambo- 
rum elementoriun hic detemiinatorum eliminatione facta, locus heliocentricus in 
ecliptica tunc solum functio erit epochae, perihelii, nodi, inclinationis et ex- 
centricitatis. Hinc aequationes conditionis sequentem pariturae erunt formam: 

m n Ax -f- By ^ Cfl -H Du -H £q 
m' IZ A'x ^ B'y ^ C'z -H D'u -H E'q 

in quibus m , m' correctiones tabularum in heliocentrica longitudine et latitu* 
dine, A, B, C, D, E notos coefficientes et x , y, z, u, q correctiones quinque 
elementoruLin designant. Modica vero orbitae Veneris inclinatio methodum ad- 
ministrat, hon solum aequationes has per separationem incognitarum notabiliter 
contrahere , sed etiam aptiores ad calculum numericum reddere , ita ut longitudo 

b 



heliocentrica non nisi functio epochae excentricitatis et peiihelii, latitudo autem 
inclinationis et nodi evadat. NuUuim ex hac calculi methodo errorem notabilem 
in elementorum correctionem redimdare posse ^ in sequentibus demonstrabitur. 

Sit 

I geocentrica planetae observata longitudo 

b latitudo geocentrica observata 

Ls heliocentrica terrae longitudo 

R solis a terra dittantia 

A planetae a terra distantia curtata 

j3 heliocentrica planetae latitudo 

A longitudo heliocentrica. 

Jam formulae ad reductionem loci geocentrici ad heliocentricumt hae sunt: 

L »in (1 ~ A) = — . »in (1 — L) 
Unde parallaxis annua et deinceps longitudo planetae heliocentrica eruuntur. 

,1. A = R. ''" ;^ - "ii 

6m (I — A) 
III. tg. |9 ~ — . tang. b» 

Cum ad has reductiones radium vectorem r e tabulis computare necesse sit, re- 
latio nunc inter dr et dA determinanda est. Habemus 

dA = -i . tang. (1— A) 
Sit M. anomalia media , e excentricitas : tum erit 

Ubi secimdum Euleai notationem , quantiutes CjTrJ » ( T") coefficientes dif- 
ferentiales designant. 

Sit porro /i planetae longitudinis mediae epocha, ^ aphelium; hinc fit 

M ZZ h — TT 

unde emergit 

'^= { (^) • -- (^) • ''*(^) • - } !=^ 

Jam posito observationis errore =: o, longitudo habebitur vera heliocentrica 
observata 2Z A dA 
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Sit longitudo heliocentrica ex elementis computata =: A'» erit 

A— -dA — A' — C:::^ correctioni tabularaxn» 

iDesignemus [per F (F) correctionem elementonmi quantitati C respondentem, 
timc erit 

C!rF(P) — dA 

Jam cum longitudinemhellocentricam in orbita functionem epochae et aequatio* 
nis centri esse constet» habelur 



"^ = ("0 ■ " * (m) • -^' 



aequationem centri per M designans. Observatam vero longitudiuem heliocen*^ 
tricam jam a perturbationum influxu liberatam esse supponitun 

Cum aequatio centri ab anomalia media et excentricitate pendeat, ha- 
bebitur 

-* = (l#) • ■»- Cw) • «" * (^) • "• 

Ad evolutionem hormn coefficientium differendalium numericam, commodissi- 
nia procul dubio est ingeniosa methodus ab 111. Oriani in Theoria Mercurii 
pag. 6i. conunendata, ubi horum coeiHcientium valores numerici unicuique ano- 
maliae mediae gradiii respondentes petimtur e tabulis, quae facili negotio con- 
strui queunt. 

Valore ante invento pro di£ in expressione tpsius dA suhsituto, prodit 
aequatio 

"^=(>*(^))-''--(^)^"'*(^)^- 

Methodus hlc evoluta innititur suppositioni , longitudinis in orbita errorem 
aequari errori longitudinis in ecliptica. Justa et permissa videbatur haec suppo- 
sitio , cum ex reductione ad eclipticam, tum ob modicam orbitae inclinationem, 
tum ob accuratam inclinationis et nodi cognitionem, nullus plane error in lon- 
gitudinem heliocentricam redundare possit. Ex Veneris per solem a» 1761 et 
1769 transituum computatione innotuit nobis, errorem longitudinis nodi, uti 
in LA1.AND11 Tabuli exhibetur, minutum primum non superare, et inclinatio- 
nem intra limites do minutorum secundorum justam t^se, Hae vero correctio- 
nes reductionem adorbitam notabiliter non mutant» Sit ^ nodus , i orbitae 
inclinatio , tunc ex CL Gauss Theotia pag. 45 est 

•in (tt — A -H ii) = tg • i i • lin 13 • coi (A — A) 
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Angulus (u — - A + ^) secundum usum vulgarem reducdo ad eclipdcam di- 
citur. Sid haec reducdo = R et spectando successive R et f^, R et i tanquam 
quandtates variabiles , erit 

dR _ tang j i . sin |3. (A — g^) 

d ^ €08 (U — A -4* Si) 

dR _ sin P. C08 (A — ^) 

di ~ 2. C08 (u — A H- ft) . €08^ J i' "* 

Jam si ponatur d^ = c' et di = 20", erit in maximo pro nodi variadone 
d R < 0% 2 et pro inclinadonis variadone d R < 0% 4. Ex supra allatis rela- 
do inter dA et dr exprimitur formula 

et pro reladone inter quandtates A, h, tt, et e habetur 

0*(^))-— (^-'— (=^)--- 

Designando differendam inter longitudinem heliocentricam observatam et illam 
e tabulis supputatam per dE, habebimus aequadonem 

^^ = 0*(^))-"-(^)-^-(4f)-^- 
= {-(^)--(^} — -{(^)-<^)}- ^ 

+ {(^)-(4r)-}-- 

TTi.- • tang (I — A) _ 
Ubi supposumius ^ — ^ 

Jam si hac methodo locorum observatonim insdtuatur comparado cum illis e ta- 
bulis computads, demanabit inde coefficiendbus differendalibus rite evolutis, se- 
ries aequadonum condidonis, quae epocliae, perilielii et excentricitads correcdo- 
nes facili negodo administrant. Minime tamen negligenda erat animadversio, 
non sine caudone quadam hanc methodum esse adhibendam, cum in iUis casibus, 

ubi angulus (1 — A) > 8^^ oh coefficiends ■ ° — l magnitudinem , nimiam 

in calculi elemends et observadonibus postulet aciem. 
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lam si paii modo ut atitea ex planetae latitudinibus observatis » inclinatio- 
nis et nodi correctiones indagandae essent, evolutio satis operoSa evaderet. 
Primo enim determinanda venit relado inter quantitates r et j8 , dein inter j3> i 
et a; designantibus i et a orbitae inclinationem et latitudinis argumentum. 
Characterum significatione ut supra adhibita , erit 

m. ap = (iS) . a.. * (11) . a. 

ctcum sit rt = A — ^, drt = dA — d^, erit 

iv.ap = (if).a.*(i^.aA-(§^.afl. 

Cumin his aequationibus d\ exprimendum eSset per dh^ dir et de, cal« 
ctilum nimiericum aequationum conditioliis completarum , e qtiibus corfectioneS 
inclinationis et nodi derivaiid^e esSent^ non paulum opetosum esse patet. HinC 
relicta hac via , malui primo per longitudines heliocentricas determinare aphe* 
lium epocham et excentricitatem , atque tunc demum correctormn elementorum 
auxilio argumentiun latitudinis formare, et latitudinem geocentricam observa* 
tam ad heliocentricam reducere, Tali modo diflFerentia inter latitudines observa* 
tas et illas ex tabulis computatas non nisi functio inclinationis et nodi emergit» 
unde simplicissima conditionis aequatio demanat, 

ap = (^).a.-(^).a«. 

cujus adminiculo correctiones nodi et inclinationis eliciendae etunt. 

Coefficientium differentialium valores niunericos determinandi methodtmi 
CL Oriani in opere elaboratissimo : Theoriae Mercurii fiisius explicavlt, imde 

{^ ") (—-) G^c* ^^^* ^ functione anomaliae mediae expressos apponere 
suJBiciti 

I. r-TjTjJ • 3600" — — 49/34* CO0* M -H Of42k COf* t M. 

(dJE\ 
-j— J • cooot Sr — 4i#'25» siii. M M- 0/36* •in* i M* 
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m* (-T^J • 3600' n «H o» 0000865 !• ain. M -h o> 000 00059* ^^^* ^ ^* 

IV. f "T- ) • OfOooi ~ -H 0*0000005 •!* 0^0000724. coa. p. — o> 000 0005» coi. 2 p* 

V. T-jr) • di = 59% 85. »in. a. 



VJ. (^^) • dtt zr — 35^50. coi. a. 



Tabularum , valores horum coefiicientiimi pro omnibus anomaliae mediae gradi* 
bus exhibendiun constructione, calculus aequationum conditionis magnopere 
sublevatur. In gratiam eorum , quibus novas de Veneris elementis disquisitio* 
nes instituere propositum est, has tabulas ex formulis supra allatis constructas 
in fine adjeci. 

His praemissis , ad ipsa elementa et observationes progredi licet. Ac primo 
quidem loca Veneris ex observationibus Bradleyjanis deducta, quibus ele« 
menta nostra pro anno 1750 nitimtur, apponemus. • 

Loca Veneris ex observationibus Bhadlettanis. 
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47. 6 — 
17. 8 — 
29, 6 — 

36, o — 
16, X — 

8, 6 — 

24. 4 — 

22, 8 — 

45» o li. 

33. 7 — 

36, 9 — 



12 



Ad longitudiniim heliocentricarum e tabulis computationem , eas Lalandiz 
adhibuiy quas astronomiae ejus editio tertia continet; en elementai e quibus 
tabulae hae constructae sunt; 

1750. Epocha. pro merid. Seeberg, i* 16* 18' i8»'S 

Excentricitas o> 00688480. 

Apheliom 10' ^* 12' pt^s 

Sl 2« 14* 26' iS.^o 

Inclinatio $"23' 35* 

loca vero Solis e novissimis lU. de Zach tabulis Solaribus computavi. Ceterum 
epocham pro a. 1750 illam quidem Lalandii esse, motimi autemVeneris me ad« 
hibuisse talem, uti e meadetemiinatione consequitur monendum adhuc esseputo» 
Sic e complexu omnium observationum ad determinandas correctiones epochae, 
perihelii et excentricitatis , sequentes conditionis aequationes in usum vocavi; 



-»- J4. 


*5 -H 1,0091. 


dh — 0,0091. 


d^r — 345371- 


de = 





-»- 19, 


6 -H i,oo8r. 


dh — 0,0081. 


d^ — 718966. 


de = 





-»- 30, 


3 ■+• 1,0128. 


dh — 0,0128. 


d^ — 765500. 


de = 





-»- 29. 


2 -H 0,9972. 


dh -H 0,0028. 


d^ — 419464. 


de = 





*h 


5 -H 1,0032. 


dh — 0,0032. 


d^r * — 413000. 


de = 





9 

— 12, 


6 -H 0,9921. 


dh -H 0,0079. 


d^ -f- 340200. 


de = 





— 17. 


8 -H 0,9917. 


dh -f- 0,0083. 


d^ -H 329785. 


de = 





— 9. 


-4- 0,99x1. 


dh -H 0,0089. 


d9r -f- 305328. 


de = 





-4- 21, 


•+• 1,0147. 


dh — 0,0147. 


d^r — 295080. 


de = 





H- 4, 


3 -H 1,0245. 


dh — 0,0245. 


dTT — 120800. 


de = 





— 23. 


2 -4- 1,0079. 


dh — 0,0079. 


d^r -H 354576. 


de = 





— 9. 


-♦- 0,9964. 


dh -f- 0,0036. 


dTT H- 401020. 


de = 





— 6, 


6 H- 0,9968. 


dh -f- 0,0032. 


d^ H- 404505. 


de = 





*/«. 


8 -H 1,0162. 


dh — 0,0162. 


d^ H- 39800. 


de = 





^ 17» 


6 -4-1,0101. 


dh — 0,9101. 


d^rn- 71888. 


de = 





H- I, 


8 H- 1,0020. 


dh — 0,0020. 


dTT — 430091. 


de = 





1- 8, 


7 -♦- 1,0042. 


dh — 0,0042. 


d^ — 483810. 


de = 





-*- I5t 


6 -♦- 1,0049. 


dh — ' 0,0049. 


d^ — 526070. 


de = 





•♦- if 


3 -f- 1,0110. 


dh — 0,0110. 


dTT H- 255262. 


de = 





•^ 5t 


7 -♦- 0,9908. 


dh -H 0,0092. 


d^ H- 322247. 


de = 





- 6, 


5 -H 0,9858. 


dh -H 0,0142. 


d^ H- 1x9430. 


dc = 





~ 18, 


-H 0,9895. 


dh H- 0,0105. 


d^ H- 294306. 


de = 





— II. 


5 -H 0,9887. 


dh H- 0,0113. 


d^ H- 294287. 


de = 








t^ 






13/4 ^ Of98n» 


dh -4- e>,oi89^ 


iit 4-^386016. 


de — 0; 


i6, -H 0,9779. 


dh H* o,b22i^ 


d^ -4- 443530. 


de zz 0; 


30, 9 -♦- 0,9769. 


dh -H 0,023 !• 


d^ ^ 464900. 


d e !:r ; 


19, 6 -f* 1,0206. 


dh »^ 0,0206. 


d*" -*- 25270. 


de — 0; 


9, 8 -♦• 1,009$. 


dh — • 0,0095^ 


d*- -H 288433' 


d e r: 5 


4, 5 H- 0,9945. 


dh -H 0^005 5. 


dr -4- 394790* 


Ae — oi 



— 4, 6 *♦• 1,0118. dh -^ o,dti8» dvr -♦* 100950. de — o; 

Cum omnibus his aequationibus exacte satisfaciendum non esset^ et inter 
mathematicos hodie constety incognitae quantitatem, per medium quod vocant 
arithmeticum erutam non sane illam esse» quae maximo probabilitatis gradu 
gaudeaty praeferendtmi duxi^ omnes aequationes in duodecim congerere, has^ 
que secundum ingeniosissimam miniTnorum quadratorurn methodum a cL geo<^ 
metris Legensre et Gauss nuper propositam tractavi, unde sequentes quan* 
titatum dhf d^ et de valores prodieruntt 

dh IZ — 3/7; d*- :zz -H 493/6; de !^ -♦- 0500003140» 

Elementis hcc modo correctis > et calculo rite instituto pro nodi et inclina* 
tionis determinatione, ex observationum complexu» hae oriuntur conditionis 
aequationes : 

•4- 14,*5 ^ o»993« di ^ 0,0063» dS2^^ d; 

•4- 13^ 7 H- o,983^ di "- 0,0097» d^ i:! o; 

*- 10, 6 — 0,863» di H- 0,0297» dS^ ±: oi 

•4- II, 5 -4- 0,913. cli <— 0,0240. dft m o; 

•4- 9» 5 -♦- 0,923. di — - 0)022$» dS^ r= o; 

*^ 6, o — * 0,753* di.«4- 0,0390* dSi — o) 

•— 6, X -*- 0,887. ^* "^ 0,0273. d JJ :!z oj 

*-* 8, 8 -^ 0,978. di -♦- 0,0113. ^ ^ — o# 

**- 9f 4 '^ o,983. d i -H 0,0097. d ^ n o ; 

■4- i6, j -♦- 0,970. di -♦- 0,0138» d fj ::r 0} 

•4- 12, 8 -H 0,957. di ^ 0,0170. d S2 !i: o; 

H* 13, 6 -♦- 0,997. di — 0,0028. d ftm 05 

*— II, I -+• 0,372. di -•- 0,0548. d n n o; 

«4- 6, 3 -♦- 0,135. di — » 0,0587. dR ^ o; 

H- 6, 2 *+- 0,220. di — 0,0577. dSl — o; 

»♦• 6, 2 M- 0,327. di ^ 0,0560. d ^ != o; 

— 7, o " 0,105. di -♦- 0,0588. d n ^ o; 

d 



«4 

— lif^S — 0,345» di -H 0,0557. d tt ~ o; 
•f- 10, 4 -4- 0,573. di — 0,0483. dSi ZZ o; 

— 6f 6 — 0,500« d i -H 0,0501. d (2 z: o ; 

— 8, 7 — 0,612. di -4- 0,0468. d fl — o; 

— 2, 5 — 0,192. di H- 0,0580. d^ n o; 

quae pari modo ut antea tractatae, has nodiet inclinationis correctionespraebentr 

dQ rz -4- Sst*'^ » di n — 9,'3. 

Elementa inde correcta pro anno 1750 haec sunt: 

Epocha ad Meridianum Seebergensem x> 16* 18' 151" i 
Aphelium 10 8 3 55» 6 

Nodus 2 14 27 4x9 7 

£xcentricita9 0)00691620* 

inclinatio j* 23' 2 5,^7 

Ad alteram Epocham nunc progrediendum est. Observationes , quae milii^ 
•lementa pro anno 18O8 suppeditavete , sequens schema exhibet: 

I. Observationes SeebergenseS. 







tempus medium 
















Annus et Dics. 




Sceberg. 


AF 


^. 9 


observ. 


Dcclin. 


$ obserr» 


1808. April. 


30- 


2Z^ 


J 24' 20/2 


15^ 


13' 


M' 


I.L. 


4- 


43* 


44* li C. 


— Maj, 


!• 


22 


24 53. 9 


16 


2[ 





— 


5 


11 


51 — 


— - — 


2. 


22 


25 28, 9 


17 


28 


49 


— 


5 


39 


52 — 


— — 


3- 


22 


26 3, 


18 


36 


34 


— 


6 


7 


52 — 


— — 


4- 


22 


26 38, I 


19 


44 


30 


— 


6 


35 


40 — 


— — . 


5' 


22 


27 13» 2 


20 


52 


27 


— 


7 


3 


21 — 


•— "*- 


6. 


22 


27 49» 2 


22 





37 


— 


7 


30 


54 — 


*— — 


7- 


22 


28 26, I 


23 


8 


57 


— 


7 


58 


19 — 


*— — — 


8. 


22 


29 I. 7 


24 


17 


30 


-*• 


8 


25 


35 — 


— —* 


9- 


22 


29 41, 9 


25 


26 


15 


— - 


8 


52 


42 — 


1809« Jan. 


28. 


2 


51 34^ 6 


340 


27 


15 


— 


9 


39 


18 A. 


-^ Mart. 


22« 


2 


5^ 57. I 


43 


53 


52 


— 


20 


22 


27 B. 


•— — 


23* 


2 


S^ 39» 3 


44 


48 


31 


— 


20 


42 


51 — 


— — 


27- 


2 


55 ". 


48 


22 


58 


— 


22 





3 — 


— April. 


3* 


2 


51 14. 5 


54 


n 


39 


— 


22 


56 


40 — 


m^ _ 


9* 


2 


44 59» 4 


58 


37 


19 


— 


25 


16 


33 — 


— Maj. 


9- 


t 


23 0, 8 


67 


39 


40 


— 


26 


24 


57 L. L 


— — 


10. 


I 


17 55. 3 


67 


22 


9 


— 


z6 


15 


5 — 


— — 


II. 


I 


12 39, 6 


67 


2 


10 


— 


26 


4 


17 — 


•— — 


12. 


I 


7 iS^ 5 


66 


40 


3 


— 


25 


52 


45 — 


— — 


13- 


I 


I 41» 2 


66 


15 


22 


— 


'5 


40 


9 -* 


— Jul. 


I. 


21 


13 13« 7 


58 


16 


1 11. L.| 


16 


8 


7 — 


— — 


4* 


21 


8 27, 7 


60 


I 


46 


— 


16 


24 


48 — 


^ — 


5- 


21 


7 2, 3 


60 


39 


30 


— 


16 


30 


59 — 


— •— 


6. 


21 


5 41. 8 


61' 


18 


27 


— 


16 


37 


30 — 


— — 


7* 


21 


4 25, 7 


61 


58 


30 


— 


16 


44 


19 — 



»5 





1 


tctnpiis tnedium 








^mm 








Annus et Dies. 


Seeberg. 


AR. 


> 9 ' 


ipparcns 


Declin. 9. appan 


^ 


1809. Angv 


XX» 


20*^ 


54' 


3t>/9 


93- 


59' 


i6'Il.L. 


• 
20 


33 


8'L.L 




*— — 


X2. . 


20 


54 


55. I 


95 


4 


30 — 


20 


35 


9 7" 




-*. — . 


17- 


20 


57 


20, 3 


100 


36 


36 - 


20 


38 


36 C. 




-i- -— 


Si- 


21 


6 


3^6 


116 


40 


10 — 


19 


43 


59 rTZ^ 




*— Septbn 


X4 


21 


7 


5» 3 


117 


Jo 


»5 -^ 


19 


35 


57 B. C^ 




--* — 


2. 


21 


7 


49» 4 


119 





29 *- 


19 


27 


31 — 




-** *— 


3» 


21 


8 


33» 7 


120 


10 


42 — 


19 


18 


49 -^ 




-*• *— 


24. 


21 


24 


2, 2 


144 


45 


42 -— 


14 


15 


53 — 




.i. — - 


«6. 


21 


25 


25, 8 


147 


4 


36 - 


13 


S6 


20 — 




— Ocibr. 


3* 


21 


30 


5» 


155 


8 


56 *- 


II 


5 


32 — 




-fc. — . 


4* 


21 


30 


43» 8 


156 


17 


27 — 


10 


42 


24 — 




-^ -*. 


5* 


21 


31 


21, 6 


157 


26 


5 -^ 


10 


18 


58 - 




-fa. -— 


6^ 


21 


31 


59» 5 


158 


34 


42 -- 


9 


55 


21 — • 




-»- — 


7- 


21 


32 


36, 9 


159 


45 


** 7" 


9 


3i 


29 — 




— ^ 


22. 


21 


41 


24» 9 


176 


42 


$9 C. 


3 





32 — 




*— — 


23* 


21 


4^ 


58, 3 


177 


50 


10 — 


2 


33 


37 — 




MM* k— 


«5- 


21 


43 


7. 4 


180 


5 


45 — » I 


58 


33 -^ 




11 


Observationes aUctore cl. BouVabd» 










/ 
















1604. Octbr. 


^5- 


26 


53 


34» ^ 


158 


3 


I 1I.L. 


8 


47 


7, $fi.L.)k 


^ — 


19- 


20 


53 


37» 8 


162 





31 — 


7 


35 


33. 9 C 




— — 


30. 


20 


54 


59» 5 


173 


XX 


i5 — 


3 


54 


37» 2 — 




-— M_ 


3'- 


20 


li 


11» 5 


174 


13 


42 — 


3 


32 


34. 9 — 




— Novbr. 


5* 


20 


18, 8 


179 


26 


16 — 


I 


18 


35» 4 7- 




— . — 


iZ2» 


2t 


2 


3» 


197 


37 


$5 ^ 


5 


18 


49, 5 A. 




— Decbr. 


20. 


21 


20 


38, 4 


229 


53 


'5 7 


16 


15 


0» 3 -^ 




1805. Matt. 


XI. 


22 


59 


12» 4 


335 


^5 


22 C. 


II 


3i 


8, 4 — 




^ 


22* 


23 


6 


33» 9 


547 


7 


2J — 


7 


2 


52f 6 — 




— AprU 
•^ IVTaj. 


9- 


23 


17 


36, X 


7 


37 


5J — 


I 


42 


7» X B» 




5» 


22 


35 


20, 6 


22 


39 


54 — 


i3 


49 


43» 9 — 




^ Aug. 


Xlk 


X 


26 


2!, 9 


161 


8 


44 — 


9 


31 


7» 6 - 




» — >- 


«5' 


t 


39 


30» 2 


178 


14 


18 — 


i 




^ 




— Octbt. 


3* 


X 


56 


44» 


220 


$9 


22 — 


16 


3i 


50» $ *• 




.. -1» 


5- 


1 


58 


23» i 


223 


23 


— 


^7 


20 


40, 9 — 




1806. Idn. 


II* 


3 


15 


%(^. 4 


339 


25 


6 I. L. 


8 


50 


58, — 




— Feb^ 


2i. 


1 


5i 


57» i 


359 


k 


40 '- 


6 


4d 


48» oB.LJ» 




— Marl. 


6. 





46 


45» 


355 


14 


^^trT 


7 


8 


12, 7 — 




— 


31- 


22 


tt 


16, X 


344 


39 


5 II. L. 


D 


I 


21« 6 Ak 




~^ Jun. 


8» 


20 


57 


29» 


31 


22 


7 — 


10 


5 


27* 2 B. 




... «- 


9* 


20 


57 


26, 


32 


22 


46 - 


10 


25 


xi, 2 — 




^ — 


*5* 


£0 


58 


29, I 


38 


33 


•*■ r 


12 


25 


XI, 3 ^* 




•— -•— 


24. 


21 


X 


30» 5 


48 


XI 


9 C 


15 


16 


24, X — * 




«. •— 


29. 


21 


3 


57» 8 


53 


43 


46II.L. 


16 


43 


5*7» 4 — 




^ JuK 


xo» 


21 


xo 


19, X 


^e 


9 


54 — 


19 


48 


40. 7 — * 




— Aug. 


4- 


21 


36 


II, 


97 


17 


24 — 


22 


13 


49» 6 — 




— . — 


7- 


21 


39 


37» $ 


toi 


6 


5' r 


22 


9 


44» 3 -* 




«— Sptbn 


5" 


22 


XI 


86« I 


137 


40 


5 C^ 


l6 


52 


20> 3 — * 




... — 


20* 


22 


214 


23» 5 


155 


42 


t — 


II 


19 


14» -^ 




^ — 


21* 


22 


25 


9» 4 


156 


52 


40 ^ 


10 


54 


U 1 — 




— Octbr. 


8. 


22 


J6 


48» 


176 


33 


9 — 


3 


6 


X9» 2 ^ 





i6 

III. Observadones auctore cl. Taiesneckea» 



• 


1 


Tempus 


med. 1 






1 




Annut et Dict, 1 


Viennens. 


AR. 


9 apptr. 


Oed. 9 appar. ^) 


x8o6. Jan* 


14. 


3** 14' 


2/4 


341* 


51' 


49, 


7* 29' 51, 9A. 


— — 


29. 


2 56 


48, I 


352 


21 


2» 9 


48 54, 7 — 


— — 


30. 


2 55 


6, 4 


352 


54 


39. 6 


23 39, 5 -- 


— — 


31- 


2 53 


21, 2 


353 


27 


24. 4 


X 22, 2 B. 


— Fcbr. 


3. 


2 47 


35. 4 


3 54 


58 


15. 


I 13 57, i-- 


— — 


II. 


2 28 


I. 7 


357 


57 


II. 3 


4 7 33. 5 — 


_ • 


13. 


2 22 


5. I 


3S8 


25 


42» 6 


4 44 55. 2 — 


— — 


21» 


* 53 


I, 6 


359 


2 


8, 8 


6 41 2, X — 


— — 


22. 


I 48 


46» 7 


358 


57 


8, I 


6 51 8, 8 — 


— — 


23- 


I 44 


23. 6 


358 


50 


15. 4 


6 59 58.4 — 


— — 


24. 


I 39 


52f 


358 


41 


21, 4 


7 7 38, I — 


— Mart. 


6. 


46 


55. 3 


355 


16 


30, 4 


7 9 18, 4 — 


~ — 


13* 


23 58 


13. 8 


350 


56 


45. 8 


5 32 I, 9 — 



IV. Observationes auctore cl. Cari^ini. 



Tcmp. med. 
Mcdiol. 



X804. lul. 



— Aug, 



29. 


0" 


35 


19. 


30. 





28 


59. 


31- 





22 


36, 


X. 





16 


10, 


2. 





9 


43. 


3- 





3 


14. 


3- 


• 
23 


56 


50, 


4. 


23 


50 


23. 


5- 


23 


43 


57. 



I 

6 

5 

7 

5 
o 

6 

2 

6 



5 

5 

4 

3 

3 
2 

2 

I 

3 



45' 

9 

32 

55 

17 

39 

o 

22 
45 



46/4 


• 
10 


22 


45. 


9 


10 


2X 


52. 


9 


10 


20 


20, 


4 


10 


20 


20, 


6 


10 


21 


7. 


8 


10 


23 


53. 


5 


10 


25 


54. 


4 


10 


23 


22, 


2 


10 


31 



32.- 

13. 

40, 

49. 

38. 

8, 
16, 

4. 
^5» 



2 

5 

o 

6 

5 
6 

o 

3 
5 



V. ObservatioTies auctore cl. Wisniewskt. 

Temp. med. 
Petropol. 



X804. Maj. 



24. 

2 5« 

26. 

27- 



3»^ 13' 43.^1 

3 13 59. 5 

3 14 13. 3 

3 14 24, o 



IIO 
XXI 

112 
"3 









« 
21 

24 
27 
29 


26,'4 

43. 3 

17. 4 

7. 9 


25* r 13/6B. 

24 51 47. — 
24 41 49. 0— 

24 31 24, 6 — 



Observationes in specula Seebergensi partim a me, partim a T. W. Pabst? 
factae simt. Ascensiones rectae Veneris ope egregii tubi culminatorii octopeda.» 
lis Ramsdeniani determinavi. Declinationes cum quadrante quadrupedali a 
DoLLONDio confecto T. W. Pabst observavit, qui per sesqui annum, me au- 
ctore , praxi astronomicae operam navans in observationibus et calculis numc- 
ricis inftituendis omnino mihi ad manus est. 

Eadem ut antea ratione his observationibus ad calculum revocatis, haec 
aequationum series exliibetur: 



*) a parallazi liberatae. 



L Pro Correctione Epochae Aphelii 

et Excentricitatis. 



lOf^d -4- 0,9908* 


dh -f- 0,0092. 


d^r — 

• 


341678. 


de — 0; 


9, 6 -4- 0,9913. 


dh -4- 0,0087. 


dTT — 


349409. 


de ~ 0; 


15» 7 -^ 0,9915. 


dh -4- 0,0085. 


dTT — 


352646. 


de n 0; 


17, 4 -4- 0,9918. 


dh -4- 0,0082. 


dTT — 


357838. 


de ~ 0; 


27, -4- 0,9920. 


dh -4- 0,0080. 


dTT — 


362292. 


de n 0; 


8, I -H 0,9923. 


dh -4- 0,0077. 


dW — 


367615. 


de ~ 0; 


10, 5 -4- 0,9927. 


dh -♦• 0,0073. 


d^ — 


374313. 


de = oj 


12, 3 -f- 0,9929. 


dh -4- 0,0071. 


dTr — 


376502. 


de = 0; 


19, 2 -4- 0,9877- 


dh H- 0,0023. 


dTT — 


419587. 


de r: 0; 


10, 6 H- 0,9959. 


dh H- 0,0041. 


d7r-4- 


412315. 


de — 0; 


5, -4- 0,9958. 


dh -f- 0,0022. 


dTT -4- 


400929. 


de ZZ 0; 


8, 7 -*- 0,9958. 


dh -4- 0^0042. 


d7r-4- 


406849. 


de ZZ 0; 


13» I -♦- 0,9957. 


dh -f- 0,0043. 


d7r-4- 


403688. 


de ZZ 0; 


8, 6 -4- 0,9956. 


dh -f- 0,0044. 


dw- -4. 


399264. 


de =: 0; 


9, -f- 0,9875. 


dh -4- 0,0125. 


d^ -4- 


466345. 


de =: 0; 


13, -4- 1,0532. 


dh — 0,0532. 


dx — 


13^0223. 


dc rr 0; 


18, 4 -H 1,0156. 


dh — 0,0156. 


dTr — 


823105. 


de ZZ 0; 


9, 4 -H 1,0036. 


dh — 0,0036. 


dx — 


360496. 


de = 0; 


8, 6 -4- 1,0032. 


dh — 0,0032. 


dTT — 


343597- 


de — 0; 


4, -4- 1,0129. 


dh — 0,0129. 


d^ — 


326898. 


de rr 0; 


8, 4 -•- 1,0197. 


dh — 0,0197. 


dXH- 


325311. 


de = 0; 


7, 8 -•- 1,0131. 


dh — 0,0131. 


dTT H« 


277409. 


de = 0; 


II) 2 -4- 1,0104. 


dh — 0,0104. 


dw-4- 


286743. 


de rr 0; 


9, 6 -4- 0,9868. 


dh -f- 0,0134. 


d^ — 


7742. 


de ~ 0; 


8, 7 H- 0,9864» 


dh H- 0,0136. 


dw- — 


39914. 


de ~ 0; 


16, 6 -H 1,0286. 


dh -4- 0,0286. 


dXH- 


196831. 


de ~ 0; 


2, 7 -4- 1,0148. 


dh — 0,0148. 


dTT — 


92034. 


de •n 0; 


8, 9 -*- i»oi45. 


dh — 0,0145. 


dx-4. 


71125. 


de — 0; 


4f 5 -f- 1,0107. 


dh — 0,0107. 


dTr — 


385526. 


de = 0; 


25» 3 -•" 0,9985. 


dh -f* 0,0015. 


d^ — 


848761. 


de = 0; 



e 



i8 
II. Pro Correctione Nocli ct Inclinallionis. 



-»- 


5» 


•4 -H 0,043» 


di — 0,0590. 


dSi 


0; 


-H 


9» 


8 -H 0,452. 


di — 0,0523. 


dSi 


— 0» 


— 


if 


-4- 0,477. 


d i — 0,0522. 


dO, 


— 0; 


-*- 


2, 


8 -f- 0,500. 


di -H 0,0501. 


dSl 


= ;i 


— 


7. 


8 — 0*572. 


di — 0,0482. 


dSl 


— : 


-*- 


3» 


I -»- 0,543. 


di -H 0,0495. 


dSl 


— 0; 


-1- 


4» 


4 — 0,515. 


d i — 0.0567. 


dft 


— > 


— 


5. 


— 0,017. 


di — 0,0592. 


dSi 


— 0; 


-t- 


8, 


3 r^ 0,292. 


di — 0,0567. 


dO. 


— 0; 


-*- 


ii 


7 — 0,543. 


d i — 0,0495. 


di^ 


— 0; 


-*• 


o. 


6 — 0,470. 


di — 0,0523. 


dSl 


— ; 


■+• 


6, 


5 -H 0,308. 


d i — 0,9563. 


dSl 


~ 0; 


-t- 


7» 


8 -4- 0,678. 


di — 0,0433. 


dii 


~ ; 


•+■ 


I» 


8 -H 0,692. 


di — 0,0427, 


d» 


~ ; 


■+■ 


if 


-»- 0,740. 


di — 0,0400. 


dSl 


~ 0; 


•+• 


h 


2 — 0,810. 


di — 0,0333. 


dO, 


— 0; 


■+■ 


if 


I — 0,987. 


di — 0,0258. 


dft 


~ ; 


-*- 


i> 


7 — 0,922. 


di — 0,0227. 


d« 


; 


-*- 


5» 


7 — 0,933. 


di — 0,0:01. 


dft 


~ 0; 


•*• 


4. 


8 — 0,995. 


di — 0,005:, 


dSl 


— 0: 


-t- 


6, 


7 — 0,988. 


d i -H 0,0082. 


dSl 


— 0; 


-^ 


8, 


z -*- 0,818. 


di -4- 0,0353. 


dSi 


— ; 


• , 


4. 


6 -♦• 0,940. 


di -H 0,0203. 


dSi 


~ ; 


— 


3» 


8 — 0,993. 


di — 0,0052. 


dSi 


~ ; 


— 


lo, 


— 0,985. 


d i -4- 0,0093. 


dSi 


~ 0; 


— 


I» 


5 — 0.847. 


di — 0,0313. 


dSi 


— 0; 


Rite cvolvendo et eliminando ex his acquationibus eruitur : 


dh = 


— 


2,'3; dTr: 


= -*- m^^si tia = 


: -H 20,'8 


dJ = 


— 


6, t ; d e 


~ — 0,00003168. 




Hinc erunt Elementa 


correcta pro 


anno 1308 : 






Apheliam 
Nodus 
Excentricitas 
Inclinatio orbitae 


lo^ 8' 49' ^o,''^ 

2 14 56 36, 8 
0,00685312 

3° ^i' 2%'9 
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Motum medilim, qiieih ex observadonibus supra allatis eliciiimiis, tecte 
beneque deterhiinatum effe, aequalitas correctionum ex ambabus obscrVatio- 
numseriebus, pro longitudinis mediae epocha inventarum, Satis testatur, cum 
ininima inter valores ipsius dh pro annis 1750 et 1308 differentia procul du- 
bio tanquam evaneseens cbnsideranda sit. Jam ^x elementbrmn, quae pro an- 
nis 1750 et 1808 obtinuimus comparatione , eorum quoque variationes saecula- 
res eruere licet ; exhinc sequitur : 

[ Aphelii ^ -f^ 46,^98 

j ExcentricitatU Z=: — o,oooooio8d 

VaTiatio annu^ 1 -Ktr^Ai _x_ ^ • 

I Woai — -4- 29, 92 

1. Inclinationia z^ h^ 0/0724. 

SaiBculariem nbdi variationem et alia via magis usitati in<lagavi , Veiieris 
bcilicet per Solem transitus in usum vocando. 

Ex transitu Veneris de ao. 1639 consequitur 

longitudo nodi «s, j^« 28' 42/3 , 

cx iUb de anno 17&9 2 14 36 26» i 

hiuc motus pro 129,5 A. ~ i* 7' 43,' 8 
motus annuusrr 31/4 

medium arithmtticum exh^c determinatione et praecedenti == 3o,"66 in tabulis 
nostris receptum est* 

Satis notabiliter^ ut lectores pbst videbunt, hae elemehtorum variationes 
saeculares, per observationes hobi§ siippeditatae, ab illis tecedunt , quas per ill; 
La Pi-ace in immortali opere Meclianique celeste 'mscvi^to ex theoria elicuit; 
Licet vero nos minimefugiat, differentiaminterquantitates J)ertheoriamet bbser- 
vationem determinatas , et praesertim illam pro excentricitatis variatione saecula- 
ri nimis magham evasisse^ quamut ex incfertitudine massarum planetarum, quas 
Cl. La Place in hac disquisitione supposuit, cum gradu probabilitatis explican- 
da sit, tamen has Veneris tabulas, non nisi nostris elementis superstruendas esse 
putavimus, cum Jamin limine negotii omnia, quae hucpertineht, simodo per- 
turbationes excipias , imice ex observationibus petere , propofituni nobis esset. 

Elementis supra allatis ad ahnum 1300 (epocham tabularum) reductis 
pro motu Veneris elliptico , sequentes reperiuntur expressiones, quibus tabulae 
hae innituntur : 

Aequatio centri Hl — 2830/69. sin. iVl 

H- 12/13. •***• iM — o.^o^. tln. 3M» 
Variatio saecularis '~ — ^^*%6. sin. M 

^ 0/39. sirt. 2 M — ©,"0057. siii. 3 M» 
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Radius vcctot — 0,72334868 -f- 0,00496307. cos.lVI 

— o, 0000 1 701. C09. 2 M -H o, ooooooo8# C08. 3 M. 

Variatio aaecularia ~ -4* 0,000000^5 -4- 0,00007866. coa.M 

— 0,00000055- co8« 2 M -*- 0,00000005. coa.^M, 

Redactio ad eclipticam ~ i8o,'8« ain.^tf 

— o,*!. ain, 4 ce^ 

Latituclo heliocentrica 

= (3* 23' 29,"$ — ^' 0,0724) sin.tft; 
t = numero annorum ante vel post 1300 elapsorum. 

Factores, quibus suppositarummassarumMercuiii, Veneris, Terrae, Mar- 
tis etc. correclio exliibetur, designando per 1 -f- jt4, 1 •+• jti% 1 + /tt" etc etc. ex 
theoria Cl. LaPlace (^Mechaniq. celefi. Tom. IIL pag. 89) pro saeculari ele- 
mentorum Veneris variatione expressiones sequentes parantur: 

Aphelii motus annuus ~ — 2, "343 — ^^"ii^.fi 

— 5/754- ^" -^i.^zo^ itt"»^6,''436.ia^^ 

Annua aequationis centri variatio 

— — o, 2606 — 0,0895.^6 — o, lOII.^" 

0,0064./»^" O, 061I. jt6^^ . 

Annua inclinationis variatio 

ZZ 0,0445. -4- 0,0194/* — 0,0041.^^* 
-H 0,0258. ft^v -♦- 0,0035.^^. 

Annua nodi variatio 

= — is.^^^s -♦- 0,1654. ^—5» 4267.^* 

— 7.4163. f*" —0,2867. A*"^— 5.1331- f*^v 

— 0,2854-/*^- 

Temerarium sane foret, jam nunc id agere ut ex horum valorum cum iis 
comparatione , quos ex observationibus clicui, correctiones massarum deriva- 
rcm. Sed quac milii ex complcxu institutarum observationum , theoriae et ob- 
servationis, satis probabilis emergere videtur conclusio, haec est, ut notabiliter 
augenda sitMercuriimassa. Observationiun selectarum, quas ex diariis Cl. Astro- 
nomorum Maskelyne, de Zach, Piazzi aliorumque coUigere licebat, nu- 
mero satis magno frctus , hanc materiam non seponere, sed fusius portractare, 
consilium cepi, et de eventu non desperans, quae hac in re meae praebuei"uiit 
disquisitiones , in hariim tabularum supplcinento , palani facere proniitto. 
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Saeculari illa elemeiltbnim variatione , quam moclo secuhdtim tiieoriam 
Cl. La Place dedimus y admissa et accepta, pro saeculari aequationis centri, 
radii vectoris et latitudinis heliocentricae variatione faabebitur : 

Saecularis aequationis centri variatio 

tH 26/06. ain.M -h 0/23. simaM^ 
Saecularis radii vectoris variatio 

^ H- 0,00000030 -f- 0100064562. coa.M, 

— 0,00000030. €08. 2 M. 

Saecularis la^tudinis heliocentricae variatio 

Cttm nelitiquam miremiir, uHum altertuilve aJRroiiomorum his expressioni- 
bus magis annuere quam nostris» consilii esse putavimus , tabulam adjicere, 
quae ex mente Cl. La F£.ac£ aeqiiationis centri, radii vectoris et latitudinis he- 
liocentricae variationes saeculares praebet^ 

Absolutis y quae de motu Veneris ellipticb diceticla etaht , ad perturbationes 
me converto. Quae ex Terraej Mercurii, Martis et Jovis ^ctione in motu Ve- 
neris oriuntur perturbationes exactissitne CI.La Pi.ace (^Mechan. ce7. Tom. III. 
p. 99.) determinavit. His nixus disquisitionibus , non nisi pauca in coefiicien- 
tium valoribus mutanda esse putaVi ; et primo quidem perturbationes Martis in 
ratione 0,^725 {1 inuninutae funt, ciun ex novissimis Cl. virorum DEiiAMSRE 
et WuRM disquisitionibus, talis imminutio massae Martisin Mechanica coelesti 
sUppositae satis probabilis reddatun Dein in argumentorum forjna ab illis 
Cl. liA PlaCe pauUulum recessi, eliminando iiimirum quantitates constantes et 
Aphelia, quae in illis occurrunt; unde factvun est» Ut aequationes longitudinum 
praetet argtunentorum sinus etiam cosinus eonun contineant» 

Ad formationem argiimeiltorUm quod attihet , excusatioiie indigebit m^ 
neglexisse ^ illa tali modo ordinare , ut eorum motus semper directus sit. Hanc 
anomaliam vero ciun non nisi in fine tiegotiiy argumentorum formatione et ta- 
bularum computatione jam absoluta animadvertissem , nen tam gravem esse 
existimaviy ut operae pretium esset^ perturbationum calculum penitus repe« 

tere» 

Jam si qUae ad motum Veneris ellipticum spectaht, cUhi pettUrbationum 
aeqUationibus conjunguntur » pro Veheris in orbita longitudinei radio vector^ 
et ladtudine heliocentrica sequentes prodeunt expressiones t 

f 
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Sit logitudo Veneris media =w, npheliiim =ir, t, nUmerus ^norutn ab 
1300 praeterlapsorum, vera Vcneris in orbita longitiido ciit 

It: t/ -*- (2830,*i69— o,'44S6. 0. •in. (v — tt) 

-H Ci2,*i3 — o,'oo39i.t). sin. 2 (v — ^) 
.— (o,*o7 — o,*bOoo57. t),»in. 3 (v — ^) 



— 7» 

— o, 
-^ o, 
-*- 2» 

— o, 
■4- O, 
*4- o, 

— o, 

— o, 
-f- o, 
•+• o, 
M- o, 

— o, 

— o, 

— I. 
•47 o, 

— o, 

— o, 

-♦- h 

•♦- o, 
* o, 



016. 

254. 
346- 

058. 
891. 
040. 
226« 
191* 
026. 

083. 
181. 
025« 

074. 

065. 

702. 

370. 

390» 
i6o> 
oo6* 
258. 
405. 
079. 
705. 



I, 024. 



sin. (6 — 
8in 3(6 — 
sih 5(5 — 
8in. ((/ — 
sin. (¥ — 
sin 3(¥ — 

»in%(2 9 — 
8in. ( ^— 
sin. 5 -H 
8in. (26 - 
sin. (3S - 
8in« (4S - 
8in. (55 - 
wn. (3 5- 
sin. (scT- 
8in, 7 -f- 
8in. (2? - 
8in. (3^- 
sin. ^ -4* 
6in. (49*- 
sin. (5 5- 
sin. (45 — 
sin. (3(f- 
sin. (25 — 



9) -H II, 
?) — -I, 
?)— o, 
9) — o. 



*424. sin. 2 (& — 9) 
•057. 8in.4 (i — 9) 
'145. sin. 6 (6 — 9) 
•076. »in. 2 (cT — 9) 

9)— 0,^878. sin.2 (y— 9) 

?) 

5)- o.VS- cos* (29-?) 

9) — o.^o^^. sin. 2 (^ — 9) 

o,'o68. cos. 6 

- 9) — o,'oi6. CO8. (26—9) 

-29)— 3/580- co8.(36 — 29) 
-3?)^ o,'7i9. cos.(46 — 3$) 
-49)— i,'6oo. cos. (55— 49) 

- 2 5) — o,*o84% cos. (39 — 2 5) 
-29)— o,'367. C08.(3cr — 29) 
0**245* cos. lf% 

-9 ) -4- 0,"2II. COS. (2?— :9) 

-2 9)*«- Oy^ozg. cos. (3^-^29) 

0,'2l8. cos. ^. 
-2$)-t- 0,'2I3* C08. (49 — 29) 

■3?)-*- o,''^^^ cos.(56 — 39) 
■2 9)*«- o,*o4o. cos. (45 — 29) 
■ 9)— 1/882. cos.(3dr— 9) 

•5?)-*- O,''^^^. C08»(2$ — 59) 



Non omnes perlurbationum aequationes quae hic attuli in tabulis receptae 
simty sed modo illae quae tertiam partem minutae secundae excedant. 

Radius vectbr Veneris 

— 0,72334868 — t. 0,000000005$ 

•+- (0,00496307 — t. 0,0000007866) cos. (i'*— ^r) 

— (0,00001701 — t. 09 000 000 0055) cos. s(t/ — ^) 



•»*• (b,6b6o66od — t. o,boooooob65}60i.3(f)-*^) 

— o» ooo 00062 

>^ 6, 060 000 3ft4« t6B^ ( J — j^ ) 

-4- by 000 01651* tOB. 2 (6 — $) 

•*- b| 000 bX40t« CO8. 3 i( 5 — 9 ) 

*- 6, 000 00243. to», 4 (6 — 5 ) 

■*^ o, 000 60089. * t08, 5 ( 5 — 9 ) 

-4- o, 000 00490. fcos. ( y — 5 ) 

— 0,00000220. C08. 2 (y — 9) 
•^ 0,00060025. €0)8.(2? — $) 
**- o, 600 00684. ^in, (29 — 5 ) 

•4- O, 000 00027. CO8. (3 6 — 2?) 

»f* o» 000 66166. ainfc (3 6 r— 25) 

H- O, 000 0001 1. €08% (56— 49) 

•4» o, 00000271% 8in. (56—49) 

— 0,00000125. €08. (3<f — 29) 

•4» 6, 000 60065% Hin. ( 3 <r -^ 2 9) 

JLatitudo heliocentrica 

— 3* 2j' zS^^s ^»*^» «fc -H t. o,*ot24, fco8. i. 8in. 4L 
-♦* oi^oj^.^in. 5 — o,*i2ik C08k i 
H- 0,^024. 8in. (2 S — 9 ) ■— o,'o88. €08. (2 6 — 9) 
-4* 0,^019. 8in. (3 ^ — 29) — o»*©?!- *^o** (35 —29) 
-4* 0/021. 8in. (4§ — 39)— *o,'o78* C08. (45—39) 
-4- o,'o8i.8in. (55 — 49)— ^o»''^©^» C08. (55 — 49) 

— o,'o26. 8in. (29— 6)-^6,*o75. co8. (29 — 5) 
•+• o.^o2o. 8in. (3c^ — i 9)^-0,* 106. C08. (jcf — ^9) 
•4- 0%*o78«8in. (2^*^ 9)— o,*i42. C08. (2^ — 9) 

Cum latitudinis perturbationes nimquam ad o/'5 ascender^ possint) in ta« 
bulis illas negligendas esse putavimus. 

De ipsa tabulariun ccnstructione paucft modo adjicienda sunt, cumearum 
forma ab consuetanon recedat Systema se^agesimale in illis recepttun essci 
maximo astroiiomotum numcro non improbari confiteofi 

Ciun perpolienda corporum coelestium thebria etiam calculonun asttono*» 
micorum moles indies augeatur, cutae Cordique mihi erat, Omnia ili usum vo-> 
care, quae ad hos isublevandos facere possent} sic motum Veneris pro singulis 
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diebus eodem exhibui modo, quo cL de Zach in prima tabularum solanmtt 
editione usus est. 

Tabulam pro aequatione centri et ra^o vectore , ad singulas viginti minu* 
tas anomaliae mediae computavi ; differentiae valorum subsequentium hinc per«> 
exiguae evadunt, ita ut interpolationis negotio penitus supersedendum siu 
Quantitatum constantium addidone omnes longitudinis h^liocentricae et radii 
vectoris perturbationes positivae factae sunt. A perturbationum sununa in lon* 
gitudine detrahandae sunt ^2" minutae secundae, et ab iUis radii vectoris 
quantitas 0,0000450. 

In gratiam eorum, quibus theoriam Veneris ad alias disquisitiones in usum 
vocare propositimi est, constantium valores pro qualibet aequatione apponere 
cohsilii eritk 

L puantitdtes constantes pro perturbationibus in longitudint 

heliocentrica* 

TAB. vn. Arg. II. seu ( 5 » 9 ) qaantitas consttu -f- so 

TAB. VIII. Arg. III. — ( ^ — 5) — — ^ 

TAB. IX. Arg. IV. — (1 J — § ) — — 4- 

TAB. X. Arg. V. — (Sj— •?) ^ *- •♦- 

TAB. XI. Arg. VI. — (4 5 — 39) — — 4. 

TAB. XII. Arg, VII. — (5 5 — 4?) *- *- •♦• 

TAB. XIII. Arg. VHl. — (3<f — 15) — — ^ 

TAB. XIV. Arg. IX. — y — — ^ 

TAB. XV. Arg. X. *-X4y— f) — — ^ 

TAB. XVI. Arg. XI. —(59—35) — — ^ 

TAB. XVII. Arg.XII. — (3cf — ?) — — -f- 

TAB. XVIII. Arg.XIII. — (s $? — 5 2 ) *- — -h 

IL puantitates constantes pro radii vectoris perturbationibus. 

TAB. XX. Arg. II. lea ( 5 *" 9 ) <ia*ntiUi conitanf 4* 0,000 osao 

TAB. XXI. Arg. III, — (y— f) — — ^ 0,000 0080 

TAB. XXII. Arg. IV. *- (t 9 — $) — «^ -h 0^0000010 

TAB. XXIII. Arg.V. — (35-a$) **- -* -h o,oco octo 

TAB. XXIV. Arg. VII.— (5 5— 4?) — — ^ o,coo 0030 

TAB. XXV.Arg. VIII— (3(^ — t?) — — -f- 0^000 ooto 

Fropria experientia edoctus , in observationum comparatioiie cum elemen- 
tis instituenda nihil esse molestius , quam praeliminares aberrationis , semidia-» 
metri et parallaxeos calculi^ in fine tabulas quasdam adjeci, quibus negotium 
conversionis locorum Veneris apparentium in vera et vice versa, sublevare stu* 
duL Imprimis Veneris aberratio cum diligentia computanda est cum haec ad 
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43'^ ascendere possit. Ad methodum illam indagandam quod attinet, diversani 
eam esse debere puto , prout hic vel alius calculi finis propositus sit. Quem in 
aberradonis calculo modum nos secud simus , breviter explicabimus. 

I. Si magnus adest locorum geocentricorum observatorum numerus, unde 
diumus motus planetae exacte consequitur, procul dubio aberrado facillime ob« 
tinetur, illum et planetae a terra distandam in usum vocando. Designamus 
motum geocentriciun planetae in minuds secundis expressum per m^ distandam 
a tcrra per Z)', erit 

Aberrado = log. m + log.D + log. 7,7565094. 

(Lalande Astronomie 2885)* 

Quando de loco observato in verum convertendo sermo est, haec' aberrado 
applicanda est cum signo + si motus directus , — si retrogradus. Huic me* 
thodo tabula XXVIII inservit, quae ciun argumento " Commutatio** statim 
logarithmum distandae planetae a terra praebet. Sit D, r, C distantia curtata 
planetae a sole, distanda solis a terra, et angulus commutadonis , erit 

D' = J^(D* 4- r» — flD.r. cos. C) 

ex qua formula tabula XXVIII computata est. Hoc modo , loco distandae v«* 
rae non nisi curtatam obtineri, nullius plane momend in calculo aberrado* 
nis est. 

D. constans = 0,7^333, pro r vero successive 0,98321, 1,00000, «t 
1,01679 supposuimus. Invento valore r ex ephemeridibus , facile intelligitur 
ex qua columna petenda sit quantitas D'. 

II. Si modo de comparando loco observato cum tabulari sermo est , con« 
sultiun esse videtur , methodum ab 111. Dusejour propositam, quae sane in 
immerita oblivione jacet, in usiun vocare, qua observadonis momentum ab ef- 
fectu aberradonis liberetur. Sit tempus apparens observadonis = M, habebi* 
tur tempus veriun ab aberradonis effectu liberatum 

=: M — 8' ",''«. D'. 

Jam si pro hocmomento locus planetae e tabulis calculatur, quaevis alia 
aberradonis applicado prorsus negligenda est. 

E Tabula XXIX cum argumento " Commutatio '* correcdo temporis sine 
uUa diSicultate invenitur. 

III. Quando observadones singulae et inter se dissitae reducendae sunt, 
tabula XXX iii usum vocanda est, quae cum argumento *'Elongatio" ipsam 

g 
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aberradonis quandtatem praebet. Construcdo tabulae his fbrmulis iniudtur; 
Sit ' R. Distantia planetae a sole , E Elongado 

. sin. E = sin. z 

R 

erit 

aberrado = Ao/^a6 fcos«E» -I zs • <^os. z) 

Haec formula non nisi in illis casibus , libi E < 45^ applicadonem permitdt* 
Elongadone supra 45^ increscente, sequens expressio in usum vocanda est 

r^r r» . * 

flo/'fl6 (cos. E + p^ . (1 — — . sm* E)* 

correcdones , quas orbitae excentricitas et Veneris ladtudo in computadone ab^» 
erradonis postulat negligimus , ciun nimis exiguae sint. Ceteroquin, hic non 
nisi de aberradone in longitudine sermonem fuisse per se patet, cum illa in la* 
dtudine Veneris nimis exigua sit, quam ut operae predum esset^ et iUam re« 
spicere. 

Ultima tabula ad inveniendam parallaxin horizontalem et semi-diametrum 
Veneris inservit. Cum argiunento " Commutatio'* facili negotio haec quantitates 
inde desumuntur. Usum tabularum completo duonim locorum Veneris helio- 
centricorum calculo illustravimus , ita ut et minus exercitads nuUa plane diffi* 
cultas in illis adliibendis occurrere possit. Dabam in speciila astronomica 
Eknestika 9 quae in Monte Seeberg est, ipsis Calendis Martiis a MDCCCX. 
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Aequatio centri Veneris pro A 


nno I800 










cum Diminutione saeculari. 






Argumentum : Anomalia media seu longitudo med. 9 •*— Aphelium. 1 
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med. 
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15.3 
15.3 
'5.3 
15.2 

15.2 
15. 1 
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15.0 

15.0 
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14.9 
14.9 
«4.9 

14.8 
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10,5 
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9.3 
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15.0 
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S^fS 


34« 


46 


23.5 


44.0 
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20 20 


16 


15.7 


«5.2 


36 


7.« 


34.2 


46 


26,5 


3.0 

2.9 
2,8 

2,7. 
2.5 

2.5 

2,4 

2.3 
2,2 

2, X 

9 f\ 


44.0 


9 


40 


20 40 
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31.0 


«5.5 


36 
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34.3 


46 


29.4 


44.2 
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:o 
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46,3 


«5.7 


36 


28,0 


34.5 


46 


32,2 


44.2 
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21 20 


17 


«.5 


25.9 


36 


38t3 


34,7 


46 


34.8 


44.2 


8 


40 


21 40 

22 
22 20 

22 40 
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11 
17 

17 
18 
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16,7 

3i>9 

47.1 
2,2 

«7.3 
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«6,4 
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16,9 

«7.2 
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36 
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58.8 
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35.3 
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44.5 
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44.3 
44.3 
'44-4 


8 
8 

7 
7 
7 


20 


40 
20 




23 20 
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Aequatio centri Vcneris pro Anno 


1 800 
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cum Diminutione saecul 
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Argumentum : 


Anomalia mcdia seu longitudo mcd. $ — 


Aphelium. 






Anom. 








Dimin. 






Dimin. 








Dimin. 


Anom. 


med. 


Ilis — 


Diff. 

• 

5.6 
5.7 

J.8 
J.8 
5.9 


saecul. 


IVS _ 
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«3.7 

12,8 

12. 8 
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16,4 
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16,5 
16,5 

16,5 

16. s 
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16, s 
16,6 
16,6 
16,6 
16,6 

16,6 
16,6 
16.6 
16.6 


saecul. 


med. 


• ■ 


f 


• 


m 


• 


m 


1 


• 
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20 O 
20 20 
20 40 
2X 


44 
44 
44 
44 


27.8 

22.2 
16,5 

10,7 


42.4 
42.3 
42.2 

42. 1 


30 3^4 
30 iS, S 

30 6, I 
29 53,3 


29, 2 
29,0 
28,8 
28,6 


•8 

7 
7 
7 


15» 7 

59.3 

42,9 
26,5 


7.9 
7.6 

7.4 
7.1 


10 
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9 
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40 
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2Z 20 


44 


4*9 


42.0 


29 40, 5 


12,9 

13,0 
13,1 
13,1 
»3,2 
13,2 

13,3 

»3.4 
13,4 
13,4 
13.5 

13,6 
13.6 

13,7 
n»7 
13,8 

13,8 

»3,9 
14,0 

14,0 
14,0 

14,1 
14.2 
14,2 
14.3 
14,3 


28,4 


7 


10, I 


6,8 


8 


40 


21 40 


43 


59» 


41,9 


29 27,6 


28, 2 


6 


53.7 


6,6 


8 


20 


1 22 


43 


53» 


6. 1 


41,8 


29 14« 6 


28,0 


6 


37.3 


6,3 


8 





1 22 20 
1 »2 40 


43 
43 
43 


46,9 

40^7 
34*4 


6.2 

6.3 
6,4 

6,5 
6,6 

6,6 

6,7 
6,8 

6,9 

7,0 

7.1 
7.2 
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7.4 
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210 
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Tabiilae perturbationuin 
TABVLA VII. 
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Argument. II. «eu (J-- $) 



AequaL 



20,0 
20, O 
20, I 

20, 3 

20, 6 



21, O 

21.7 
2 2, 6 
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24*9 



26,3 

27.8 

29» 3 
30,8 

32.3 



33.7 
34.8 

35.7 
36.4 
36,7 



3^.7 

36.4 

35» 8 
34.8 

33.5 



31.9 
30, 1 

28, 1 

25>9 
23,6 



21.3 

19.0 
16,7 

14. 5 
12.5 




Differ. 



0,0 
-H 0,I 
-♦-0,2 
-♦-0,3 
-*- O, 4 

-♦-0,7 
-♦-0,9 
-♦-1,1 
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— 1.3 

— 1,0 
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640 
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780 

790 
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810 
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830 
840 
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200 
210 
220 

230 
240 



250 
260 
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290 



300 
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320 

330 

340 



350 
360 
370 
380 
390 



400 
410 
420 
430 
440 



450 
460 
470 
480 
490 
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X A XJ ▼ J 
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Aequat. Differ. 



seu ( 



4.0 
4.0 

4.1 

4»2 

4.3 



4.3 

4» 4 

4»5 
4.6 

4*7 



4.8 
4.0 

4»* 
4.2 

5*3 



5.6 

5.7 

5.9 
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6, 
6, 
6, 
6, 
6,8 



2 

3 
5 



6,9 
7.0 
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7.2 
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7.3 
7.3 
7.3 
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7.2 



7.2 

7.1 
7.0 
6,8 

6.7 
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6,3 
6,1 
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5.2 
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X 
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0,2 

0,1 
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O, X 
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0,0 

O, X 

0,1 

0,2 

O, X 
O, 2 
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590 
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640 
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TABVLA XXVIII. 
Fro distantia Veneris a terra. 
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9 . 48698 
9, SO09S 


126 

6;8 

1059 
1397 

1670 

1877 
2023 

2117 

2166 

2I8J 

2172 

2145 

-'04 
2052 
199S 

1938 
1878 
i3i6 
I7SS 
1695 

1637 
1580 

is^i 

1472 
142; 

1373 
1325 
12S1 
1256 
1.96 


360 

358 

JS6 

354 

35^ 






14 
16 

18 


9, 47206 
9. 49fig8 
9. r-°-i 
9. 544U 
9, ;6m6i 


9, 49678 
9. Si7°3 
9. 5387! 
9, s6ij6 
9. S8417 


9. S176S 
9, 53642 
9, ss66s 
9. 57782 
9, 59948 


JSO 
348 
346 
344 
34-- 






j8 


9. S9'8o 
9, 61664 

9 ■ 6.(99« 
9, 66^64 
9. 6346J 


9. 60714 
9. 6^99' 
9, 65227 

9. 67411 
9. 69537 


9, 6:131 

9. 6430J 
9. 6644S 
9. 685,-J 
9 , 70606 


■ 340 
3J8 
336 
334 
3JI 






30 

34 
36 
J8 


9» 7°!«9 
9, 7:640 
9, 74618 
9. 76?" 
9. 78 iS! 


9, 71593 
9. 73S9I 
9. 7SSI8 
9. 77J79 
9. 79174 


9. 72604 
9. 74541 
9. 764^0 
9, 73=36 
9. 79991 


330 
3^8 
326 
324 

322 






40 

42 

M 

43 


9, 801JO 

9, 81818 
9. 85453 
9, 85028 
9> 86;4S 


9. 80903 
9, 92S70 
9. 84178 
9. BS7j8 
9. 872J2 


9, S16S6 
9. 833'3 
9, 8490J 
9, 86418 
9 , 87900 


J20 
318 
JI6 

314 
312 






50 

54 

58 
60 


9, S8QD7 
9, 89416 
9. 90774 
9. 9-0S4 
9. 9Si49 
9, 94569 


9, 38664 
9, 900,-; 
9. 9'397 
9. 91692 
9. 93943 
9. 95151 


9. 893^2 
9 . 90695 
9, 92020 
9. 93301 
9. 94S37 
9. 9S7JJ 


310 
JO8 
J06 
304 
302 
300 




















Grad 





XLVI 



TABVLA XXVIII. 

a 
• • 

Pro distantia Veneris a terra. 

i 

ATgaxnentnm Goxnmntatio. 


Oistantia S • a • $ « 




0, 98321 


X » 00000 


X , 01679 


« 


Grad 


log. D' 


Diff. 


log. D' 


Diff. 


log. D' 


Diff. 


60 
6z 
«4 
66 
68 


9i 
9t 
9i 
9. 
9 


, 94569 

» 95747 
» 96885 

> 97985 
» 99047 


X178 
X138 

XIOO 

X062 
X027 

993 

960 

928 
898 
869 

840 

813 
786 

761 

736 

712 
688 
66s 
644 

6l2 

601 

580 
561 

54* 

522 

503 
485 
467 

450 

433 


9> 

9i 

9^ 

9 

9i 


. 95I5X 

» 96318 

► 9744<5 
p 98536 
, 99588 


X167 
1x28 
1090 
X052 
X020 

986 

. 953 
922 

892 

863 

835 

808 
782 

757 
732 

708 
685 
662 
640 
620 

598 

578 
558 

539 
520 

50X 

484 
465 

448 

431 


9» 95733 
9, 96888 
9, 98005 
9» 99086 
0, 00131 


"55 
X117 

X081 

X045 

XOIO 

978 
946 

916 

886 

857 

830 

803 
778 
752 
728 

705 
68 1 

659 
637 

617 
595 

S7J 
S$6 

$37 
518 

499 

482 

464 
446 
430 


300 
298 
296 

294 
292 


70 

72 
74 
76 

78 


0, 



0, 

0, 


► 00074 
p 01067 
» 02027 
» 02955 
. 03853 


Oj 

0, 
0. 

0, 


, 00608 
» 01594 
► 02547 • 

r 03469 
. 04361 


0, 0114X 
09 02119 

0, 03065 
o, 03981 
0, 04867 


290 
283 
286 
284 
282 


80 
«2 

84 
86 

88 


0, 
oi 

0, 

05 

0, 


. 04722 
. 05562 

^ 06375 
, 07161 

) 07922 


0, 
0, 

0| 

0, 

Oj 


» 05224 
» 06059 
» 06867 
1 07649 
r 08406 


0, 05724 
O9 06554 
0, 07357 
0, 0S135 
0, 08887 


280 

278 
^276 

274 
272 


90 
9* 
94 
96 

98 


0, 
0, 
0, 
0, 
0, 


, 08658 

► 09370 
» X0058 

> 10723 
, XX367 


0, 
0, 

0, 

01 
0, 


► 09138 
1 09846 
» XO53I 
, XII93 

» "833 


0» 09615 
0, 10320 

O9 XIOOI 

0» XI660 
0» X2297 


270 
268 
266 
264 
262 


xoo 

X02 

X04 
X06 
X08 


0, 

0, 

Oi 

0, 
0, 


> X1989 
» Z2590 

► 13170 

r I373I 
, X4272 


0, 
0, 
0, 
0, 
0, 


► "453 

► 13051 
) X3629 

. X4187 

. X4726 


0, X2914 

0, X3509 

0, 14084 
0, 14640 
0, X5177 


260 
258 
256 

254 
252 


zxo 

XI2 

1X4 
X16 
118 

X20 


0, 
0, 
0, 
0, 
0, 

0, 


» 14794 

^ 15297 
, X5782 

> X6249 

> 16699 
I7I32 


0, 

0, 
0, 
0, 

0, 

0, 


► X5246 

' 15747 
X6231 

, X6696 

17144 
«7575 


0, X5695 
0, 16194 

Oy 16676 

0, X7I40 
0, X7586 
0, I80I6 


250 
248 
246 
244 
242 

240 

- 


t 












Grad 



TABVLA XXVIII. 
Fro distantia Veneris a t e r r «. 

Atgumentum Commutatio. 


Disumla 5.3.9. 


1 Grad 


0. 933^1 


1 , 00000 


I, OI679' 




log. D' 


Diff. 


log. D' 


Dift: 


log. D' 


Diff. 


114 
126 
118 


0, niii 

0. i7;4S 
0, 17947 
0, iS;3o 
0. 1S697 


416 
399 
5Sj 
367 
JSI 

336 

351 

30; 
291 
276 

161 

2 47 
^35 

219 

20; 

191 
178 
164 
i;o 

'37 

124 

97 

8; 

71 

S3 
4J 
33 

1 


^° 


I7S7! 
17990 
iSjSS 
1S770 
19« U 


4'5 

398 
382 
36; 
3!o 

33i 
319 

jo; 

290 
27,- 

261 

246 
235 
218 
20S 

191 
176 
.6j 

137 
124 

97 
84 
7» 

53 
46 

32 

^9 
7 


l 


18016 
18429 

1882; 
1920; 
19570 


4'i 
396 

. j8o 
365 
349 

334 
3i3 

304 
289 

274 

.0 

245 
232 

216 
203 

190 

177 

i6j 
i;o 
136 

123 

97 
S4 
71 

;S 
4S 
32 
19 

7 


240 

2J8 
236 
234 

2J2 


130 


0, 19048 
0. t9]84 
0, 197=; 

0. 20301 


l 


19485 
I9S.-0 
10139 
20444 
20734 


l 


19919 

202S3 

20571 
J087; 
21164 


2J0 
228 
226 
224 


140 

■4' 

144 

■ 14S 

14S 


0, io?77 
0, !o8j3 
0, iioS; 
0, 213.8 

0. IIS37 





;ioa9 
21:70 
:i;i6 
217-19 
11967 


l 


21438 
11693 
21943 

2217S 

22393 


213 

;i6 

JI4 


150 
i;8 


0, 2174* 
0, ii9iJ 
0, litii 
0, j:i7S 

0. 2242S 





22172 
2:363 
"SJ9 
1270: 
2i8;2 





:;S96 
2^736 
2.96J 
231:6 

2 3 27<5 


208 

206 

J04 


160 

164 
166 
163 


0, 2.;6. 
0, 226S6 
0. 2;757 
0. .;Sy4 
0. 2:979 


l 


2:939 
23113 

J33JO 
23404 





23412 
13^3; 
2364; 
23742 
238:6 


198 
196 
194 
192 

190 

188 
186 
.34 

132 

iSo 


170 
171 

\lt 

173 

180 


0, 23o;o 
0, 23103 
0, 23153 
0. zixSfi 

0. J3;o; 

0. 2JJII 


l 


^3475 

IJS79 
13611 

23630 
23637 


l 


23897 
'3955 

24000 
=4032 
24051 
24058 
















Orad 



XLVIII 



Or, 



o 

2 

4 
6 

8 



lO 
12 

14 
i6 

i8 



20 
22 

24 
26 

28 



30 
32 

34 
36 

38 



40 

42 

44 
46 

48 



50 

54 
56 
58 
60 



TABVLA XXIX. 

Correctio momenti observationis 

pro 

effectu aberrationis. 
Argamentum Commutatio» 



Reduct. temp. 


Diff. 

0,7 


Gr, 


Gr. 


« 
2 


16/5 


360 


60 


2 


n* 2 


358 


62 


. 2 


19» ^ 


2» 4 

3.8 

5ti 
6,3 

7.4 
8,3 
9.1 

9.7 

ro, 3 

10* 7 


356 


64 


2 


23. 4 


354 


66 


2 


28, 5 


352 


68 

70 


2 


34» 8 


350 


- 2 


42, 2 


348 


72 


2 


50. 5 


346 


74 


2 


59. ^ 


344 


76 


3 


9. 3 


342 


78 
80 


3 


19» 6 


340 


3 


30» 5 


1 1. 2 


338 


82 


3 


41» 5 


11,4 

ii»7 
n,9 

12« 


336 


84 


3 

4 


52, 9 
4, 6 


334 
332 


86 
88 

90 


4 


16, 5 


330 


4 


28, 5 


I2t 2 


328 


92 


4 


40» 7 


12,3 
12,3 
12,4 

»2,5 

12,4 


326 


94 


4 


53* 


324 


96 


5 


5» 3 


322 


98 
100 


5 


17» 7 


320 


5 


30» 2 


318 


102 


5 


42. 6 


316 


104 


5 


55. 1 


12, 5 

12,4 

12,4 

12,4 

12,3 
12,2 
12. 2 


314 


106 


6 


7» 5 


312 


108 

IIO 


6 


19» 9 


310 


6 


32» 3 


308 


112 


6 


44. 6 


306 


114 


6 


56, 8 


304 


116 


7 


9» 


12. I 


302 


118 


7 


21, I 


**, 


300 


I20 



Keduct. temp. 



7 

7 

7 

7 
8 



8 
8 
8 
8 

9 



9 
9 
9 
9 
9 



10 
10 
10 
10 
10 



10 
iz 
II 
II 
II 



II 
II 
II 
12 
12 
12 



2I,'l 

33, 1 
45» o 
56, 8 

8. 5 



20, 

31, 

43, 

54. 

5, 



I 

6 

o 
2 

3 



16, 2 

27, o 

37, 7 

48, 2 

58, 5 



8. 
18, 
28, 
38, 

47. 



7 
7 
5 



57, o 

6, I 

15. o 

23, 7 

32, 2 



40, 6 
48, 8 
56, 

4» 
II, 

19. 



7 
4 

9 

2 



Diff. 



2,0 

1.9 
1,8 

1,7 
1,6 



1,5 
1.4 
I, 2 

1,1 

0,9 

0,8 

0,7 

0.5 

0,3 
o. 2 



10,0 
9,8 
9.7 
9.5 
9.3 

9.1 
8,9 

8,7 
8,5 
8,4 

8,2 

7.9 
7.7 
7.5 
7,3 



Gr. 



300 
298 
296 
294 
292 



290 
288 
286 
284 
282 



280 
278 
276 

274 
272 



270 
268 
266 
264 
262 



260 

258 
256 

254 
252 



250 
248 
246 

244 

242 

240 



Gr. 



20 
22 

24 
26 

28 



30 
32 

34 
36 
38 



40 

42 

44 
46 

48 



50 
52 

54 
56 

58 



60 

64 
66 
68 



70 

72 

74 
76 

78 
80 



Reduct. temp. 



2 
2 
2 
2 
2 



19 

26 

33 

39 

46 



52 

58 

4 

9 

15 



20 

24 
29 

33 
37 



41 

45 
48 

51 



2 

3 

2 

8 
3 



5 

4 
2 

7 
o 



I 

9 
5 

8 

9 



8 

4 

7 
8 



54. 7 



57, 

59. 
I, 

3, 
5, 



4 
8 

9 

8 

4 



6, 8 

7, 9 

8, 8 

9, 4 



9. 
9, 



8 
9 



Diff. 



7,1 
6,9 

6,5 



5.9 
5.8 

5.5 
5.3 
5.1 

4.8 
4.6 
4.3 
4.1 
3.9 

3.6 

3.3 
3.1 
2.9 

2.7 

2.4 
2, I 

1.9 

1.6 
iM 

I, I 

0,9 
0,6 
0,4 

O, I 



Gr. 



240 

238 
236 

234 
232 



230 
228 
226 
224 
222 



220 
218 

2l6 

214 

212 



210 
208 
206 
204 
202 



200 
198 
196 
194 
192 

190 

i83 
1S6 
184 
182 
180 



XLIX 



i*MnMMa 



TABVLA XXX. 

Aberratio Veneris in longitudine, 



Pars orbita 



0uperior 



inferior 



Elongatio 


r = 0,98321 


1)00000 


1,01679 


o' o' 


— 43» 9 


— 44 i 


» X 


— 44» 3 


2 


43» 8 


44 ^ 


» 


44 


» 2 


4 o 


43. 7 


43 1 


» 9 


44 


, I 


6 o 


43, 5 


43 1 


» 7 


43 t 


► 9 


8 o 


43» 3 


43 < 


► 4 


43 1 


. 6 


lO O 


42, 9 


43 1 


» I 


43 1 


► 3 


12 


42, 5 


421 


. 6 


42, 


. 8 


14 


42 > 


42, 


t I 


42, 


> 2 


16 


41» 4 


41 1 


• 5 


41 1 


. 6 


18 


40» 7 


. 40 1 


> 8 


40 1 


* 9 


20 


40 9 


40, 


» 


40. 


f i 


22 


39» ' 


39^ 


> 2 


39 > 


» 2 


24 


38, 2 


38, 


f 2 


38, 


» 2 


26 


37» 2 


37i 


, 2 


37. 


, I 


28 


36, I 


36, 


> 


35 


» 9 


30 


34» 9 


34. 


» 8 


34i 


. 6 


32 


33» ^ 


33i 


► 4 


33. 


, 2 


34 


32, X 


3I1 


► 9 


3I1 


► 6 


36 


30, 6 


30, 


► 3 


29. 


• 9 


38 


28, 9 


28, 


► 5 


28, 


> 


40 


27, 


26, 


► 4 


25 1 


. 8 


42 


24» 9 


^4i 


» I 


231 


» 2 


44 


22. 4 


21, 


» 2 


ift 


► 7 


45 


20, 9 


191 


» 3 


16, 


► 9 


45 20 


20, 3 


18, 


. 5 


X4i 


» 5 



Elongatio 

- 


r = 0,98321 


o* 0' 


-♦- 3» 4 


2 


3» 3 


4 


3» 3 


6 


3» 2 


8 


3» I 


10 


3. 


12 


2^ 8 


14 


2. 6 


16 


2» 4 


iS 


2 , 2 


20 


I. 9 


22 


I» 6 


24 


I» 2 


26 


0» 7 


28 


-4-0,3 


30 


— 0,2 


32 


0. 8 


34 


I» 5 


36 


2 9 2 


38 


3» 


40 


4» 


42 


5» 2 


44 0' 


6, 8 


45 


7. 8 


45 20 


8,2 



1,00000 



3.6 
3t«6 



3 
3 
3 



3 

3 

2 

2 
2 



I 
I 
I 

o 
o 

o 
I 
I 

2 

3 

4 
6 

8 

9 
9 



5 

4 
3 



2 
o 
8 
6 

3 



9 
6 

2 

7 

2 

3 
o 

7 
5 
5 

6 

o 
o 

3 
9 



1,01679 

H 3 

3 
3 
3 
3 

S 

3 

2 
2 

2 

2 
I 

I 

O 

h O 

- O 
X 
I 
2 

3 



5 
6 

9 
II 

14 



8 

8 

7 
6 



4 

2 

9 

7 
4 

o 
6 

2 

7 

2 

5 

2 

9 
9 
9 

2 

9 

4 

7 
o 







TABVLA XXXL 








Parallaxis et Semi Diameter Veneris. 




GoniRin» 




Distantia Solis a terra. 




Commu- 


I. 01679 1 


I 9 00000 


0, 98321 


tatio 






1 




' 


tatio 


Parallax. 


Scmi Diam. 


Parallax. 


Semi Oiam. 


Parallax. 


Semi Diam. 


o* 


29/6 


•27/2 


3i,-4 


28, '9 


33 .'4 


30/8 


360* 


4 


29, 


26, 


7 


30» 7 


28, 


> 3 


32 1 


6 


30. 





35<5 


8 


27. 5 


25. 


> 3 


28, 9 


26, 


> 6 


30 1 


. 5 


281 


» I 


352 


12 


25. 4 


23« 


3 


269 ; 


241 


3 


271 


7 


251 


r 5 


348 ' 


i6 


23» 


21 1 


, 2 


23 • 9 


22, 





24, 


> 8 


22 , 


> 8 


344 


20 


20 9 8 


191 


) I 


21* 5 


I9i 


> 8 


22, 


, 2 


20, 


. 5 


340 


24 


189 9 


i7i 


3 


19» 4 


17 1 


> 8 


193 


» 9 


18, 


> 3 


33^ 


28 


17» I 


151 


> 8 


17» 5 


16, 


» I 


18, 


> 


x6, 


> S 


332 


32 


is:6 


I4i 


' 4 


' 169 


X4i 


> 7 


16, 


> 3 


15. 


> 


328 


36 


14. 4 


13 1 


, 2 


14« 6 


131 


> 5 


141 


* 9 


X3i 


> 7 


324 


40 


*3. 3 


12 , 


, 2 


13. 5 


12, 


►.4 


I3i 


r 7 


12, 


» 7 


320 


44 


12, 3 


ix« 


3 


". 5 


iii 


► 5 


12, 


. 7 


IX 


. 7 


3x6 


48 


". 5 


10] 


> 6 


• ". 7 


10, 


. 7 


IX 1 


> 9 


. 10, 


» 9 


3X2 


f2 


10, 8 


9i 


9 


10» 9 


10, 


, I 


"1 


, I 


10, 


» 2 


308 


96 


10, I 


9i 


. 3 


10, 3 


9i 


> 5 


10, 


» 4 


9^ 


» 6 


304 


60 


9,6 


9i 


> 8 


9. 7 


8, 


. 9 


9. 


. 8 


9i 


» 


300 


64 


9. 1 


8, 


► 4 


9. 2 


8 


» 5 


9i 


r 3 


8. 


» 6 


296 


68 


8, 7 


8, 


} 


8, 8 


8, 


, I 


8, 


» 9 


8, 


, X 


292 


72 


8. 3 


7i 


> 6 


8, 4 


7 


» 7 


8, 


r 5. 


7 


» 8 


288 


76 


7. 9 


7i 


» 3 1 


8, 


7' 


» 4 


8, 


» I 


7< 


» 5 


284 


80 


7.6 


7. 


» 


7. 7 


7 


» I 


7i 


> s 


7i 


» 2 


280 


84 


7. 4 


6, 


> 7 


7. 4 


6. 


» 8 


7« 


r 5 


6, 


> 9 


276 


88 


7. I 


6, 


► 5 


7. 2 


6, 


> 6 


7i 


, 2 


6, 


» 7 


272 


92 


6,9 


6, 


> 3 


6,9 


6^ 


» 4 


7i 


> 


6, 


► 5 


268 


96 


6. 7 


6, 


I 


6, 7 


6, 


, 2 


6, 


. 8 


6 


> 3 


264 


100 


6. S 




9 


6. 5 


6, 


> 


6. 


» 6 


6 


9 1 


260 


104 


6. 3 




> 8 


6, 4 




. 8 


6, 


» 4 




f 9 


256 


108 


6, I 




. 6 
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